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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a relatively small hydrogen feeding system for a fuel cell 
capable of feeding pure hydrogen to the fuel cell and hardly emitting carbonic acid gas causing a 
problem in global wanning by using organic liquid fuel easy to handle. 



SOLUTION: A hydrogen feeding system 2 of a fuel cell system FCS uses isopropyl alcohol(IPA) as a 
fuel. The IPA in an auxiliary tank 20 is divided into hydrogen and acetone in a dehydrogenating reactor 
24 by dehydrogenating reaction. A balanced mixture of the IPA, acetone and hydrogen are produced in 



a hydrogenating reactor 26 by the hydrogenating reaction of the acetone, and the IPA is liquefied and 
separated in the auxiliary tank 20 through a condenser 27. In addition, a vapor phase is sent to a 
gas-liquid separator 33 through a condenser 32, and the acetone and hydrogen are divided into gas and 
liquid in the gas-liquid separator 33. The hydrogen is fed to a fuel cell 1 through a hydrogen separation 
film 34. The acetone solution in the gas-liquid separator 33 is recovered and stored in a recovery 
chamber 14 of a fuel tank 10 by a pump 40. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A fuel liquid storage means to store the liquid fuel which consists of a 
hydrogen-containing organic system compound, While supplying the hydrogen 
separated from the fuel with a dehydrogenation means to make carry out 
dehydrogenation of the fuel taken out from said fuel liquid storage means, and to 
separate into hydrogen and an organic system resultant, and said 
dehydrogenation means to a fuel cell The hydrogen distribution system for fuel 
cells equipped with a vapor-liquid-separation means by which a liquid recovers 
the resultant after a dehydrogenation, and a recovery liquid storage means to 
store the recovery liquid which consists of a resultant collected by said 
vapor-liquid-separation means. 

[Claim 2] It is the hydrogen distribution system for fuel cells constituted so that 



said recovery liquid storage means may make the volume increase to the space 
where both said fuel liquid storage means and said recovery liquid storage 
means have volume adjustable structure in the hydrogen distribution system for 
fuel cells according to claim 1 , and said fuel liquid storage means decreased the 
volume by consumption of a fuel. 

[Claim 3] In the hydrogen distribution system for fuel cells according to claim 2 
said fuel liquid storage means and said recovery liquid storage means It has a 
common container and the movable batch prepared movable in this container. It 
is the hydrogen distribution system for fuel cells which moves autonomously so 
that loss in quantity of a fuel and increase in quantity of recovery liquid are 
constituted, respectively as a stockroom of two rooms divided into the both sides 
of this migration batch, and according [ said movable batch ] to consumption of a 
fuel may be made to balance. 

[Claim 4] It is a hydrogen distribution system for fuel cells equipped with a 
combustion means to burn the recovery liquid which said recovery liquid is 
inflammability in the hydrogen distribution system for fuel cells given in any 1 
term of claims 1-3, and was stored in said recovery liquid storage means as a 
heat source. 



[Claim 5] It is the hydrogen distribution system for fuel cells which makes said 
dehydrogenation means the heat source of the endothermic reaction using the 
waste heat of said fuel cell in the hydrogen distribution system for fuel cells given 
in any 1 term of claims 1-4. 

[Claim 6] It is the hydrogen distribution system for fuel cells which is equipped 
with at least one step of 1st chemical heat pump to which the temperature up of 
the waste heat of said fuel cell is carried out to the dehydrogenation temperature 
to which the dehydrogenation of said fuel progresses in the hydrogen distribution 
system for fuel cells according to claim 5, and makes a heat source generation 
of heat to which the temperature up of said dehydrogenation means was carried 
out by this 1st chemical heat pump. 

[Claim 7] The hydrogen distribution system for fuel cells which was equipped 
with a hydrogenation reaction means reproduce said fuel by the hydrogenation 
reaction of said resultant, in the hydrogen distribution system for fuel cells 
according to claim 5 or 6, and is equipped with an exhaust-heat means exhaust 
generation of heat of said hydrogenation reaction means builds the 2nd 
chemical heat pump of the temperature-up mold which consists of a 
hydrogenation dehydrogenation system with said dehydrogenation means and 



said hydrogenation reaction means, and constitute this 2nd chemical heat pump. 
[Claim 8] The hydrogen distribution system for fuel cells equipped with the 
exhaust heat means for exhausting generation of heat of temperature up 
temperature by which the temperature up was carried out with at least one step 
of chemical heat pump for carrying out the temperature up of the waste heat of 
said fuel cell to any 1 term of claims 1-4 in the hydrogen distribution system for 
fuel cells of a publication, and said at least one step of chemical heat pump. 
[Claim 9] It is the hydrogen distribution system for fuel cells which is the chemical 
heat pump of the hydrogenation dehydrogenation system which uses as an 
endothermic-reaction machine the dehydrogenation machine with which several 
many steps of said chemical heat pump are prepared in the hydrogen 
distribution system for fuel cells according to claim 8, and one step constitutes 
said dehydrogenation means among those. 

[Claim 10] The chemical heat pump which carries out the temperature up of the 
waste heat of said fuel cell to any 1 term of claims 6-9 in the hydrogen 
distribution system for fuel cells of a publication An endothermic-reaction means 
to use the hydrogen-containing organic system compound with which 
dehydrogenation progresses with the operating temperature of said fuel cell, It is 



the hydrogen distribution system for fuel cells with which it has an exothermic 
reaction means to use the hydrogenation reaction of the resultant by the 
dehydrogenation in this endothermic-reaction means, and said 
endothermic-reaction means is built in said fuel cell. 

[Claim 1 1] It is the hydrogen distribution system for fuel cells formed in one with 
the separator so that it may have the reaction path which supported the catalyst 
between the fuel electrode faces of a separator and air pole sides where said 
endothermic-reaction means constitutes said fuel cell in the hydrogen 
distribution system for fuel cells according to claim 10. 

[Claim 12] It is a hydrogen distribution system for fuel cells equipped with the 
generation-of-electrical-energy means which generates electricity by said 
exhaust heat means transforming the heat energy of exhaust heat into electrical 
energy in the hydrogen distribution system for fuel cells given in any 1 term of 
claims 7-11. 

[Claim 13] It is a hydrogen distribution system for fuel cells equipped with the 
heat engine which drives said generation-of-electrical-energy means using the 
heat energy of exhaust heat in the hydrogen distribution system for fuel cells 
according to claim 12, and the generator generated using a heat engine's power. 



[Claim 14] It is the hydrogen distribution system for fuel cells said whose heat 
engine is a scrolling type expansion machine in the hydrogen distribution system 
for fuel cells according to claim 13. 

[Claim 15] The hydrogen distribution system for fuel cells which is a hydrogen 
distribution system for fuel cells for mount, and is equipped with the 
remaining-heat operation control means which carries out remaining-heat 
operation of the chemical heat pump which stops the hydrogen supply to said 
fuel cell, and has said dehydrogenation means within limits of which energy 
balance consists in invention given in any 1 term of claims 7, 10-14 if transit 
termination of a car is detected. 

[Claim 16] The recovery liquid conveyance process of carrying the recovery 
liquid collected from said recovery liquid storage means to constitute the 
hydrogen distribution system for fuel cells of a publication in any 1 term of claims 
1-15 outside by the mobile for liquid conveyance, The fuel playback process 
which is made to carry out the hydrogenation reaction of the carried recovery 
liquid with a fuel playback means, and reproduces a fuel, The fuel recycle 
approach for the hydrogen distribution systems for fuel cells equipped with the 
fuel conveyance process of carrying the reproduced fuel to the location which 



can supply the fuel liquid storage means of the hydrogen distribution system for 
fuel cells by the mobile for liquid conveyance, at least. 

[Claim 17] In the fuel recycle approach for the hydrogen distribution systems for 
fuel cells according to claim 16 In case said hydrogen distribution system for fuel 
cells is carried in the car by which a transit drive is carried out with the power of a 
fuel cell and this car supplies a fuel with oil, while refueling the fuel liquid storage 
means of a car, a fuel from the fuel liquid storage means of a facility for oiling 
Recovery liquid is collected from the recovery liquid storage means of a car to 
the recovery liquid storage means of a facility for oiling. The fuel recycle 
approach for the hydrogen distribution systems for fuel cells which carries the 
recovery liquid collected from the recovery liquid storage means of said facility 
for oiling at said recovery liquid conveyance process for a fuel playback means, 
carries the reproduced fuel to a facility for oiling at said fuel conveyance process, 
and is supplied to the fuel liquid storage means. 

[Claim 18] The tank for liquid conveyance which is the mobile for liquid 
conveyance used in the fuel recycle approach for the hydrogen distribution 
systems for fuel cells according to claim 16 or 17, and this mobile carries is a 
mobile for liquid conveyance equipped with the movable batch to which the 



volume of both ** is autonomously changed according to volume change while 
dividing two rooms of the combustion chamber for storing a fuel, and the 
recovery room for storing recovery liquid. 

[Claim 19] It is the facility for oiling equipped with the movable batch to which the 
volume of both ** is autonomously changed according to volume change while 
this tank divides two rooms of the combustion chamber for storing a fuel, and the 
recovery room for storing recovery liquid by being the facility for oiling used in 
the fuel recycle approach for the hydrogen distribution systems for fuel cells 
according to claim 17, and having a tank for storing a fuel and recovery liquid. 
[Claim 20] Said fuel cell and the hydrogen distribution system for fuel cells given 
in any 1 term of claims 2-15, It is the mobile for liquid conveyance of the method 
which moves with the power of the electric actuator which carries the tank for 
liquid conveyance and uses the power of said fuel cell. Said tank for liquid 
conveyance It has the movable batch to which the volume of both ** is changed 
according to volume change while dividing two rooms of the combustion 
chamber for fuel conveyance, and the recovery room for recovery liquid 
conveyance. The mobile for liquid conveyance the combustion chamber and 
recovery room for the conveyance concerned are using also [ mobile ] said fuel 



liquid storage means of said hydrogen distribution system for fuel cells carried in 
the mobile for liquid conveyance concerned, and said recovery liquid storage 
means, respectively. 

[Claim 21] The car carrying said fuel cell and the hydrogen distribution system 
for fuel cells given in any 1 term of claims 1-15, A recovery-vehicle outside 
means to collect outside a vehicle the recovery liquid by which storage storage 
was carried out for a recovery liquid storage means within said car, The fuel 
recycle system equipped with a fuel playback means to reproduce again the 
recovery liquid collected by said recovery-vehicle outside means to a fuel by the 
hydrogenation reaction out of a vehicle, and a fuel oil supply means to supply the 
fuel reproduced by said fuel playback means to a car for the hydrogen 
distribution systems for fuel cells. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the fuel recycle approach, the 
mobile for liquid conveyance, facility for oiling, and fuel recycle system the 
hydrogen distribution system for fuel cells, and for the hydrogen distribution 
systems for fuel cells. 

[0002] 

[Description of the Prior Art] The fuel cell is adopted as a power source of an 
electric vehicle, in order that energy efficiency may tend to attain a 



miniaturization highly. 100-degree-C order and since operating temperature is 
low temperature comparatively, especially a polymer electrolyte fuel cell has it as 
the power source and the home private electric generator of an automobile. 
[ practical ] Since a fuel cell is a method which generates electricity by the 
electromotive reaction which generates water from hydrogen and oxygen, the 
hydrogen distribution system for supplying hydrogen is needed for a fuel cell. 
[0003] Hydrocarbon compounds, such as the approach of carrying out 
pressurization storage of the hydrogen gas, the approach of using a hydrogen 
storing metal alloy, a method of storing liquid hydrogen in an insulated tank, 
methane, and a methanol, are reformed to a high pressure tank, and there is the 
approach of supplying hydrogen and the mixed gas of carbon dioxide gas etc. 
among the approaches of supplying hydrogen to a fuel cell. 
[0004] When using a fuel cell as a power source of an automobile, it can be 
necessary to run mileage required of one-time refueling. Moreover, since 
mileage will become short if there is weight, as light the one of weight as 
possible is good. Moreover, since it is necessary to hold in a limited tooth space 
called a car, the volume also has constraint. Therefore, when a hydrogen 
distribution system is made into the scale which can supply only the hydrogen 



which can run required mileage, the volume and weight serve as a technical 

problem. 

[0005] 

[Problem(s) to be Solved by the Invention] By the way, in order to raise the 
generating efficiency of a fuel cell, the method which supplies pure hydrogen is 
said to be good. As a method which supplies pure hydrogen, there are a high 
pressure gas method, a liquid hydrogen method, a hydrogen storing metal alloy 
method, etc. However, the volume is large and, as for a high pressure gas 
method, mileage is not obtained. Moreover, in a liquid hydrogen method's having 
an evaporation loss, the energy which liquefaction takes is large and overall 
efficiency will fall. A hydrogen storing metal alloy method has the 
disadvantageous alloy weight of 50 times or more in respect of weight compared 
with other required methods to the amount of supply hydrogen. 
[0006] Moreover, the technical problem of an infrastructure side also occurs. A 
high pressure gas method and hydrogen storing metal alloy method is also 
disadvantageous in respect of an infrastructure compared with the liquid fuel 
method which needed to fix the facility which supplies hydrogen gas and got 
used to handling. Although liquid hydrogen is liquid fuel, handling is still more 



difficult because of very low temperature, and although automation of oil supply 
tackles, the technical problem of an infrastructure side is the largest. 
[0007] From such a situation, the hydrogen distribution system which generates 
hydrogen is proposed by reforming of hydrocarbon compounds, such as current, 
a methanol, and a gasoline, and development is furthered. A fuel can also make 
the hydrogen supply approach by reforming of a hydrocarbon compound the 
liquid fuel method which got used to handling with the liquid of an organic 
compound. For example, there are steam reforming, partial oxidation reforming, 
and an autothermal method that combines these and doubles the heat balance 
as methanol-reforming method. A reaction formula is as follows. 
[0008] 

Steam reforming CH3 OH + H2 O -> 3H2 + C02 Partial oxidation reforming CH3 
OH + 1 / 202 -> 2H2 + C02 is C02. It is generated and is discharged by 
atmospheric air. That is, C02 which poses a problem by global warming in all the 
carbon in the hydrocarbon compound used as a fuel these days It discharges by 
carrying out. For this reason, it can be said that it is an unsuitable hydrogen 
distribution system from an environmental side. 

[0009] Moreover, generating efficiency of a fuel cell is about 50%, and about 



50% of remainder of energy serves as waste heat. A fuel cell needs to perform 
the exhaust heat efficiently so that an electrolyte membrane may not be invaded 
by heat of reaction, in order to use the solid-state polyelectrolyte film. The 
cooling system which pours cooling water to a fuel cell conventionally, and 
exhausts heat with a radiator was used. The fuel cell was cooled so that it might 
usually be maintained at the operating temperature of 100 degrees C or less, but 
since [ that the temperature gradient of the temperature (for example, 60-80 
degrees C) of the cooling water discharged from the fuel cell and the 
surrounding external-environment temperature (for example 30 degrees C) of a 
radiator was small ] the heat dissipation effectiveness of a radiator was bad, the 
large large-sized radiator of a heat sinking plane product had to be installed. For 
this reason, there was a problem that a fuel cell system was enlarged with 
installation of a large-sized radiator. 

[0010] It is made in order that this invention may solve said technical problem, 
and the 1st purpose uses the organic system liquid fuel which got used to 
handling, and is comparatively small, and it is in offering the hydrogen 
distribution system for fuel cells which hardly discharges the carbon dioxide gas 
which can moreover supply pure hydrogen to a fuel cell, and poses a problem by 



global warming, and its fuel recycle system. 
[0011] The 2nd purpose is by attaining the miniaturization of the cooling system 
of a fuel cell to realize the miniaturization of a fuel cell system. 
[0012] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above 
invention according to claim 1 A fuel liquid storage means to store the liquid fuel 
which consists of a hydrogen-containing organic system compound in the 
hydrogen distribution system for fuel cells, While supplying the hydrogen 
separated from the fuel with a dehydrogenation means to make carry out 
dehydrogenation of the fuel taken out from said fuel liquid storage means, and to 
separate into hydrogen and an organic system resultant, and said 
dehydrogenation means to a fuel cell It has a vapor-liquid-separation means by 
which a liquid recovers the resultant after a dehydrogenation, and a recovery 
liquid storage means to store the recovery liquid which consists of a resultant 
collected by said vapor-liquid-separation means. 

[0013] According to this configuration, the fuel taken out from the fuel liquid 
storage means is separated into hydrogen and a resultant by the 
dehydrogenation in a dehydrogenation means. A vapor-liquid-separation means 



collects the resultants after dehydrogenation with a liquid while supplying the 
hydrogen separated from the fuel to a fuel cell. The recovery liquid which 
consists of a resultant is stored in a recovery liquid storage means. 
[0014] Thus, since the resultant after the dehydrogenation of a fuel is recovered 
by the liquid, even if a fuel contains a carbon atom during the presentation, the 
carbon atom serves as a system which hardly discharges outside the carbon 
dioxide gas which is recovered by the liquid as a presentation of a resultant and 
becomes a problem by global warming. Therefore, it is environment-friendly, and 
since [ for which carbon dioxide gas is hardly discharged ] both a fuel and a 
resultant are moreover stored with a liquid, those storage volume is 
comparatively small and ends. Moreover, since a fuel and recovery liquid consist 
of the same organic system compound liquid as a gasoline, gas oil, etc. which 
got used to handling until now, it can consider as the organic system compound 
liquid method which got used to handling. For this reason, it becomes methods 
which are easy to deal with hydrogen gas and liquid hydrogen compared with 
the method dealt with as a fuel, such as other hydrogen supply systems (a high 
pressure gas method, a liquid hydrogen method, hydrogen storing metal alloy 
method, etc.) which can supply pure hydrogen. Moreover, by carrying out 



cooling or expansion, even if a resultant is generated by dehydrogenation with a 
gas with hydrogen, since the vapor liquid separation of hydrogen is possible, 
recovery of a resultant tends to use generation gas as a resultant. 
[0015] It is constituted so that both said fuel liquid storage means and said 
recovery liquid storage means may have volume adjustable structure in 
invention according to claim 1 in invention according to claim 2 and said 
recovery liquid storage means may make the volume increase by consumption 
of a fuel in the space where said fuel liquid storage means can do the volume by 
making it decrease. 

[0016] According to this configuration, a recovery liquid storage means makes 
the volume increase to the space made by a fuel liquid storage means 
decreasing the volume by consumption of the fuel stored in the fuel liquid 
storage means by the increment in recovery liquid. For this reason, although it is 
the method which carries out storage storage of the recovery liquid, the storage 
volume required for storage of a fuel and recovery liquid becomes comparatively 
small. 

[0017] Invention according to claim 3 is set to invention according to claim 2. 
Said fuel liquid storage means and said recovery liquid storage means It has a 



common container and the movable batch prepared movable in this container, is 
constituted, respectively as a stockroom of two rooms divided into the both sides 
of this migration batch, and let it be a summary for said movable batch to move 
autonomously so that the loss in quantity of a fuel and the increase in quantity of 
recovery liquid by consumption of a fuel may be made to balance. 
[0018] According to this configuration, a fuel liquid storage means and a 
recovery liquid storage means are constituted, respectively as a stockroom of 
two rooms separated by the both sides of a movable batch in the common 
container, and a movable batch moves autonomously so that the loss in quantity 
of a fuel and the increase in quantity of recovery liquid by consumption of a fuel 
may be made to balance. 

[0019] In invention given in any 1 term of claims 1-3, said recovery liquid is 
inflammability and invention according to claim 4 is equipped with a combustion 
means to burn the recovery liquid stored in said recovery liquid storage means 
as a heat source. 

[0020] According to this configuration, that heat of combustion that burned the 
inflammable recovery liquid stored in the recovery liquid storage means with the 
combustion means is used as a heat source. The heat of combustion by the 



combustion means is used as a heat source of for example, a dehydrogenation 
machine, and is used as auxiliary heat sources at the time of low-temperature 
starting etc. 
[0021] Let it be a summary for invention according to claim 5 to make said 
dehydrogenation means the heat source of the endothermic reaction using the 
waste heat of said fuel cell in invention given in any 1 term of claims 1-4. 
[0022] According to this configuration, the waste heat of a fuel cell is used and it 
considers as the heat source of the dehydrogenation of the fuel which is 
endothermic reaction. While the exhaust heat effectiveness of a fuel cell is 
raised by endoergic [ of dehydrogenation ], the waste heat of a fuel cell is used 
effectively for the dehydrogenation of a fuel. 
[0023] Invention according to claim 6 is equipped with at least one step of 1st 
chemical heat pump to which the temperature up of the waste heat of said fuel 
cell is carried out in invention according to claim 5 to the dehydrogenation 
temperature to which the dehydrogenation of said fuel progresses, and let it be a 
summary for said dehydrogenation means to make a heat source generation of 
heat by which the temperature up was carried out with this 1st chemical heat 
pump. 



[0024] Since the temperature up of the waste heat of a fuel cell is carried out to 
dehydrogenation temperature by the 1st chemical heat pump formed at least 
one step even when using the fuel with which dehydrogenation progresses at 
dehydrogenation temperature higher than the operating temperature of a fuel 
cell according to this configuration, it becomes possible to use the waste heat of 
a fuel cell as a heat source of that dehydrogenation. Moreover, the exhaust heat 
effectiveness (cooling effect) of a fuel cell increases by endoergic [ of the 1st 
chemical heat pump ]. 

[0025] In order to attain the 2nd purpose invention according to claim 7 In 
invention according to claim 5 or 6, it has a hydrogenation reaction means to 
reproduce said fuel by the hydrogenation reaction of said resultant. The 2nd 
chemical heat pump of the temperature up mold which consists of a 
hydrogenation dehydrogenation system with said dehydrogenation means and 
said hydrogenation reaction means was built, and it has an exhaust heat means 
to exhaust generation of heat of said hydrogenation reaction means to constitute 
this 2nd chemical heat pump. 

[0026] According to this configuration, a fuel is reproduced by the hydrogenation 
reaction of the resultant by the hydrogenation reaction means from a resultant. 



By the 2nd chemical heat pump of the temperature up mold built by the 
dehydrogenation means and the hydrogenation reaction means, the 
temperature up of the waste heat of a fuel cell is carried out further. The heat by 
which the temperature up was carried out is exhausted by the exhaust heat 
means. Since it is exhausted after the temperature up of the waste heat of a fuel 
cell is carried out to high temperature, the exhaust heat effectiveness (cooling 
effectiveness) increases. 
[0027] In order to attain the 2nd purpose, invention according to claim 8 is 
equipped with the exhaust heat means for exhausting generation of heat of 
temperature up temperature by which the temperature up was carried out with at 
least one step of chemical heat pump for carrying out the temperature up of the 
waste heat of said fuel cell to any 1 term of claims 1-4 in invention of a 
publication, and said at least one step of chemical heat pump. 
[0028] According to this configuration, the temperature up of the waste heat of a 
fuel cell is carried out by at least one step of chemical heat pump, and that 
generation of heat of high temperature by which the temperature up was carried 
out is exhausted by the exhaust heat means. By exhausting heat at an elevated 
temperature, the exhaust heat effectiveness of an exhaust heat means becomes 



high, and it becomes possible to miniaturize an exhaust heat means. For 
example, since refrigerants, such as cooling water which passes along a radiator, 
become an elevated temperature when an exhaust heat means is a radiator, the 
temperature gradient of the temperature and external-environment temperature 
of a radiator is large, and since exhaust heat effectiveness (heat dissipation 
effectiveness) becomes high, a radiator is small and comes to end. 
[0029] Invention according to claim 9 makes it a summary for said chemical heat 
pump to be the chemical heat pump of the hydrogenation dehydrogenation 
system which uses as an endothermic-reaction machine the dehydrogenation 
machine with which several many steps are prepared and one step constitutes 
said dehydrogenation means among those in invention according to claim 8. 
[0030] According to this configuration, it becomes possible to carry out the 
temperature up of the waste heat of a fuel cell to chemical heat pump using a 
dehydrogenation means. Moreover, a fuel is reproduced from a resultant by the 
hydrogenation reaction by the side of generation of heat of the chemical heat 
pump using a dehydrogenation means. 

[0031] The chemical heat pump to which invention according to claim 10 carries 
out the temperature up of the waste heat of said fuel cell in invention given in any 



1 term of claims 6-9 It has an endothermic-reaction means to use the 
hydrogen-containing organic system compound with which dehydrogenation 
progresses with the operating temperature of said fuel cell, and an exothermic 
reaction means to use the hydrogenation reaction of the resultant by the 
dehydrogenation in this endothermic-reaction means, and said 
endothermic-reaction means is built in said fuel cell. 
[0032] According to this configuration, with the endothermic-reaction means built 
in the fuel cell, in order that dehydrogenation (endothermic reaction) may 
progress with the operating temperature of a fuel cell, the cooling effect of a fuel 
cell is heightened by endoergic [ from a fuel cell / direct ]. 
[0033] In invention according to claim 10, said dehydrogenation means is 
established for invention according to claim 1 1 in one with the separator so that it 
may have the reaction path which supported the catalyst between the fuel 
electrode faces of a separator and air pole sides which constitute said fuel cell. 
[0034] Since according to this configuration the dehydrogenation means is 
established in one with the separator so that that reaction path may pass along 
between the fuel electrode face of a separator, and air pole sides, while being 
able to build in a fuel cell comparatively at a compact, the endothermic efficiency 



from a fuel cell is also raised. 

[0035] Invention according to claim 12 makes it a summary to equip said 
exhaust heat means with the generation-of-electrical-energy means which 
generates electricity by transforming the heat energy of exhaust heat into 
electrical energy in invention given in any 1 term of claims 7-11. 
[0036] According to this configuration, the generation-of-electrical-energy means 
with which an exhaust heat means is equipped generates electricity by 
transforming the heat energy of exhaust heat into electrical energy. The 
generating efficiency of a fuel cell system increases by the increment in the 
amount of generations of electrical energy by the generation of electrical energy 
using exhaust heat. 

[0037] Invention according to claim 13 is equipped with the heat engine which 
drives said generation-of-electrical-energy means using the heat energy of 
exhaust heat, and the generator generated using a heat engine's power in 
invention according to claim 12. 

[0038] According to this configuration, a heat engine drives using the heat 
energy of exhaust heat, and it generates electricity with a generator using a heat 
engine's power. In invention according to claim 13, said heat engine makes it a 



summary for invention according to claim 14 to be a scrolling type expansion 
machine. 

[0039] According to this configuration, since a heat engine is a scrolling type 
expansion machine, high mechanical efficiency is acquired irrespective of the 
height of a rotational frequency. In invention given in any 1 term of claims 7, 
10-14, invention according to claim 15 is a hydrogen distribution system for fuel 
cells for mount, if transit termination of a car is detected, stopped the hydrogen 
supply to said fuel cell, and is equipped with the remaining-heat operation 
control means which carries out remaining-heat operation of the chemical heat 
pump which has said dehydrogenation means within limits of which energy 
balance consists. 
[0040] According to this configuration, if transit termination is detected, the 
hydrogen supply to a fuel cell will be stopped and remaining-heat operation of 
the chemical heat pump which has a dehydrogenation means will be carried out 
within limits of which energy balance consists. For this reason, with the 
configuration which hydrogen is generated using remaining heat and equipped 
with a generation-of-electrical-energy means, the generation of electrical energy 
using remaining heat is performed. Furthermore, a fuel is reproduced by the 



hydrogenation reaction of a resultant. For this reason, generating efficiency 
increases. 

[0041] Invention according to claim 16 is invention about the fuel recycle 
approach for the hydrogen distribution systems for fuel cells. The recovery liquid 
conveyance process of carrying the recovery liquid collected from said recovery 
liquid storage means to constitute the hydrogen distribution system for fuel cells 
of a publication in any 1 term of claims 1-15 outside by the mobile for liquid 
conveyance, It has the fuel playback process which is made to carry out the 
hydrogenation reaction of the carried recovery liquid with a fuel playback means, 
and reproduces a fuel, and the fuel conveyance process of carrying the 
reproduced fuel to the location which can supply the fuel liquid storage means of 
the hydrogen distribution system for fuel cells by the mobile for liquid 
conveyance, at least. 

[0042] According to this configuration, at a recovery liquid conveyance process, 
the recovery liquid collected from a recovery liquid storage means to constitute 
the hydrogen distribution system for fuel cells outside is carried by the mobile for 
liquid conveyance. At a fuel playback process, the hydrogenation reaction of the 
carried recovery liquid is carried out with a fuel playback means, and a fuel is 



reproduced. At a fuel conveyance process, the reproduced fuel is carried to the 
location which can supply the fuel liquid storage means of the hydrogen 
distribution system for fuel cells by the mobile for liquid conveyance. Recovery 
liquid is again reproduced by each process by the hydrogenation reaction at a 
fuel, and use with the hydrogen distribution system for fuel cells is presented 
with the reproduced fuel according to it. Moreover, if steam reforming etc. is 
adopted as the manufacture approach of the hydrogen used for fuel playback, 
carbon dioxide gas will come out, but if the approach of manufacturing hydrogen 
by the electrolysis of water is adopted, the configuration which does not 
discharge carbon dioxide gas at all in all the processes of fuel recycle is also 
possible. 

[0043] Said hydrogen distribution system for fuel cells is carried in the car by 
which the transit drive of the invention according to claim 17 is carried out with 
the power of a fuel cell in invention according to claim 16. In case this car 
supplies a fuel with oil, while it refuels the fuel liquid storage means of a car, a 
fuel from the fuel liquid storage means of a facility for oiling Recovery liquid is 
collected from the recovery liquid storage means of a car to the recovery liquid 
storage means of a facility for oiling. Let it be a summary to carry the recovery 



liquid collected from the recovery liquid storage means of said facility for oiling 
for a fuel playback means, to carry the reproduced fuel to a facility for oiling at 
said fuel conveyance process, and to supply the fuel liquid storage means at 
said recovery liquid conveyance process. 

[0044] In case the car carrying the hydrogen distribution system for fuel cells 
supplies [ according to this configuration ] a fuel with oil in addition to an 
operation of invention of claim 16, while refueling the fuel liquid storage means 
of a car in a fuel from the fuel liquid storage means of a facility for oiling, recovery 
liquid is collected from the recovery liquid storage means of a car to the recovery 
liquid storage means of a facility for oiling. At a recovery liquid conveyance 
process, the recovery liquid collected from the recovery liquid storage means of 
a facility for oiling is carried by the fuel playback means, in a fuel conveyance 
process, the reproduced fuel is carried by the facility for oiling and the fuel liquid 
storage means is supplied. 

[0045] Invention according to claim 18 is a mobile for liquid conveyance used in 
the fuel recycle approach for the hydrogen distribution systems for fuel cells 
according to claim 16 or 17, and the tank for liquid conveyance which this mobile 
carries is equipped with the movable batch to which the volume of both ** is 



autonomously changed according to volume change while it divides two rooms 
of the combustion chamber for storing a fuel, and the recovery room for storing 
recovery liquid. 
[0046] According to this configuration, by the tank for liquid conveyance which 
the mobile for liquid conveyance carries, while dividing two rooms of a 
combustion chamber for a movable batch to store a fuel and the recovery room 
for storing recovery liquid, it displaces autonomously so that the volume of both 
** may be changed according to volume change. For this reason, it becomes 
small considering the volume which the tank for liquid conveyance should carry. 
[0047] Invention according to claim 19 is a facility for oiling used in the fuel 
recycle approach for the hydrogen distribution systems for fuel cells according to 
claim 17, it had the tank for storing a fuel and recovery liquid, and this tank is 
equipped with the movable batch to which the volume of both ** is autonomously 
changed according to volume change while it divides two rooms of the 
combustion chamber for storing a fuel, and the recovery room for storing 
recovery liquid. 
[0048] According to this configuration, by the tank which it has in order that a 
facility for oiling may store a fuel and recovery liquid, while dividing two rooms of 



a combustion chamber for a movable batch to store a fuel and the recovery room 
for storing recovery liquid, it displaces autonomously so that the volume of both 
** may be changed according to volume change. For this reason, it becomes 
small considering the volume which a tank should store. 
[0049] Invention according to claim 20 Said fuel cell and the hydrogen 
distribution system for fuel cells given in any 1 term of claims 2-15, It is the 
mobile for liquid conveyance of the method which moves with the power of the 
electric actuator which carries the tank for liquid conveyance and uses the power 
of said fuel cell. Said tank for liquid conveyance It has the movable batch to 
which the volume of both ** is changed according to volume change while 
dividing two rooms of the combustion chamber for fuel conveyance, and the 
recovery room for recovery liquid conveyance. The combustion chamber and 
recovery room for the conveyance concerned are making said fuel liquid storage 
means of said hydrogen distribution system for fuel cells carried in the mobile for 
liquid conveyance concerned, and said recovery liquid storage means serve a 
double purpose, respectively. 

[0050] According to this configuration, the mobile for liquid conveyance moves 
an electric actuator with the power which the fuel cell generated using the 



hydrogen generated with the hydrogen distribution system for fuel cells which 
self carries, and carries the liquid stored in the tank for liquid conveyance. Two 
for liquid conveyance divided with the movable batch in the tank for liquid 
conveyance are made to serve a double purpose also as the fuel liquid storage 
means of the hydrogen distribution system for fuel cells, and a recovery liquid 
storage means, the fuel in the combustion chamber for conveyance is used also 
for hydrogen generation, and the resultants are collected at the recovery room 
for conveyance. Since the tank for liquid conveyance is made to serve a double 
purpose as a storage means for hydrogen generation, it becomes unnecessary 
thus, to form separately the tank only for [ for fuel cells ] hydrogen distribution 
systems. Moreover, since the capacity of two rooms in the tank for liquid 
conveyance changes with the variation rates of a movable batch, it becomes 
comparatively possible [ the thing which divide the tank for liquid conveyance to 
two rooms and for which a fuel and recovery liquid are carried so much ]. 
[0051] Invention according to claim 21 is set to the fuel recycle system for the 
hydrogen distribution systems for fuel cells. The car carrying said fuel cell and 
the hydrogen distribution system for fuel cells given in any 1 term of claims 1-15, 
A recovery-vehicle outside means to collect outside a vehicle the recovery liquid 



by which storage storage was carried out for a recovery liquid storage means 
within said car, It has a fuel playback means to reproduce again the recovery 
liquid collected by said recovery-vehicle outside means to a fuel by the 
hydrogenation reaction out of a vehicle, and a fuel oil supply means to supply the 
fuel reproduced by said fuel playback means to a car. 
[0052] According to this configuration, the fuel cell system carried in the car is 
equipped with the hydrogen distribution system for a fuel cell and fuel cells, and 
storage storage of the recovery liquid is carried out at the recovery liquid storage 
means in a car. The recovery liquid by which storage storage was carried out is 
collected out of a vehicle with a recovery-vehicle outside means by the recovery 
liquid storage means in a car, and a fuel is reproduced by carrying out a 
hydrogenation reaction by the fuel playback means out of a vehicle. And the 
reproduced fuel is refueled by the fuel liquid storage means of a car with a fuel 
oil supply means. Therefore, it becomes possible to build the fuel recycle system 
which hardly discharges carbon dioxide gas. 

[0053] 

[Embodiment of the Invention] (1st operation gestalt) The 1st operation gestalt 
which materialized this invention is hereafter explained according to drawing 1 - 



drawing 3 

[0054] The fuel cell system FCS is carried in cars, such as an automobile, as a 
power source, or is used for them as a home private electric generator. The fuel 
cell system FCS equips a fuel cell 1 and a fuel cell 1 with the hydrogen 
distribution system 2 for supplying hydrogen. The fuel cell 1 of this operation 
gestalt is a polymer electrolyte fuel cell. Two or more eels which consist of the 
fuel electrode and air pole which were divided by the polyelectrolyte film are built 
in. A generation of electrical energy is performed in a fuel cell 1 by the 
electromotive reaction through the electrolysis film of the hydrogen supplied to a 
fuel electrode, and the oxygen in the air supplied to an air pole. With this 
operation gestalt, illustration is omitted about the air supply system (air supply 
system). About the structure of a fuel cell 1, it mentions later. 
[0055] As shown in drawing 2 , single eel 1a of a fuel cell 1 has the ribbed 
separator 3 of a pair, the electrodes 4 and 5 of the pair inserted among both the 
separators 3, and two electrodes 4 and the electrolyte membrane 6 inserted 
among five. The electrode of a pair consists of an anode electrode 4 with which 
the anode catalyst bed 8 was formed in porous support 7, and a cathode 
electrode 5 with which the cathode catalyst bed 9 was formed in porous support 



7. A fuel (hydrogen) flows to an one direction through the slot on the anode 
electrode side face of a separator 3, and air flows in the direction which 
intersects perpendicularly with the flow path of a fuel through the slot on the 
cathode electrode side face of a separator 3. An anode side serves as a fuel 
electrode and a cathode side serves as an air pole. The operating temperature 
of a fuel cell 1 is about 80 degrees C. 
[0056] Isopropyl alcohol (IPA) (CH3) 2 CHOH as a hydrogen-containing organic 
system compound is used for the hydrogen distribution system 2 as a fuel, and it 
supplies the hydrogen obtained by the dehydrogenation of IPA which is a fuel to 
a fuel cell 1. 

[0057] The dehydrogenation of IPA is shown by the degree type. 
(CH3) 2 CHOH(liquid) ->(CH3) 2 CO(mind)+H2(mind)-100.4 kJ/mollPA is 
acetone (CH3) 2 CO and hydrogen H2 by dehydrogenation. It dissociates. This 
dehydrogenation is endothermic reaction which occurs with the reaction 
temperature of about 80 degrees C under catalyst existence. 
[0058] Moreover, the hydrogenation reaction of the acetone which is a resultant 
is shown by the degree type. 

(CH3) 2 CO(mind)+H2 (mind) ->(CH3) 2 CHOH(liquid)+ -- this hydrogenation 



reaction is exothermic reaction which occurs with the reaction temperature of 
about 200 degrees C under catalyst existence 100.4 kJ/mol. IPA is reproduced 
by the hydrogenation reaction of an acetone. 
[0059] The reaction mixture storage method which collects and keeps the 
acetone which is the dehydrogenation product of IPA is used for this operation 
gestalt. Moreover, the chemical heat pump of IPA / acetone / H-2 system using 
hydrogenation dehydrogenation was built, and the exhaust heat system which 
carries out the temperature up of the waste heat of a fuel cell 1 with chemical 
heat pump, and exhausts heat at an elevated temperature is adopted. In this 
chemical heat pump, the waste heat of a fuel cell 1 is used as a heat source of 
dehydrogenation. Moreover, this chemical heat pump serves as the fuel 
regeneration system which reproduces IPA by the hydrogenation reaction of an 
acetone. Since IPA and an acetone are the organic system compounds of a 
liquid in ordinary temperature, storage storage of them is carried out [ in / both / 
this fuel cell system FCS ] with a liquid. 
[0060] As shown in drawing 1 , the hydrogen distribution system 2 is equipped 
with a fuel tank 10, the chemical-heat-pump system HP, the hydrogen segregate 
HS, and the fuel cell cooling system CS. A fuel liquid storage means and a 



recovery liquid storage means are constituted by the fuel tank 10. 
[0061] The acetone which is a resultant after the dehydrogenation of IPA and 
IPA used as a fuel is separated and stored in a fuel tank 10. That is, as shown in 
drawing 3 , when a fuel tank 10 contains the flexible type container 12 as a 
movable batch which divides the interior of a tank 11 to two rooms and the 
flexible type container 1 2 functions as a movable partition, the inside of a tank 1 1 
is divided by two rooms of a combustion chamber 13 and the recovery room 14. 
The flexible type container 12 has the bellows structure which can be expanded 
and contracted in the volume adjustable. While an oil supply room and effluent 
opening (all are illustration abbreviations) are prepared in a tank 11 and IPA is 
supplied to a combustion chamber 13 from an oil supply port, the acetone of the 
recovery room 14 is discharged from effluent opening outside. The flexible type 
container 1 2 swells so that the consumption of a fuel and the amount of recovery 
of an acetone may be made to balance, and only in the part which IPA of a 
combustion chamber 13 was consumed and decreased, its volume of the 
recovery room 14 increases. 

[0062] The combustion chamber 13 of a fuel tank 10 is connected to the auxiliary 
tank 20 through the duct 15. The IPA liquid of a combustion chamber 13 is sent 



to an auxiliary tank 20 with the pump 16 formed on the duct 15. If the liquid level 
sensor 17 which detects the oil level of IPA is formed in an auxiliary tank 20 and 
an IPA oil level is less than a setting oil level based on the detecting signal of a 
liquid level sensor 17, a pump 16 will drive by the control section C1, and IPA 
liquid will be supplied to an auxiliary tank 20 from the combustion chamber 13 of 
a fuel tank 10. 

[0063] The inlet port and outlet of the circulation duct 21 are connected to an 
auxiliary tank 20, and a pump 22, a heat exchanger 23, the dehydrogenation 
machine 24 as a dehydrogenation means, the heat exchanger 25, the 
hydrogenation reactor 26, and the condenser 27 are formed on the circulation 
duct 21. Catalyst support of the interior of the dehydrogenation machine 24 is 
carried out. For example, particle metal nickel, carbon support noble metals, a 
Raney nickel catalyst, HOU-ized nickel, etc. are used for a catalyst. Platinum, a 
ruthenium, a rhodium, palladium, etc. are used for the noble metals for carbon 
support precious metal catalysts. Dehydrogenation of IPA is performed by the 
dehydrogenation machine 24 at about 80 degrees C. Moreover, catalyst support 
also of the interior of the hydrogenation reactor 26 is carried out. A nickel 
catalyst (for example, particle nickel support activated carbon) is used for a 



catalyst. 

[0064] In the hydrogenation reactor 26, IPA, an acetone, and the balanced 
mixture of hydrogen are obtained by the acetone hydrogenation reaction (about 
200 degrees C of exothermic reaction), and the sensible heat is used from the 
preheating of IPA by the heat exchanger 23 while it is used from the preheating 
of an acetone and the hydrogen mixture of gas by the heat exchanger 25. 
[0065] A temperature sensor 28 is formed in the hydrogenation reactor 26, and 
the internal temperature of the hydrogenation reactor 26 is adjusted by 
hydrogenation reaction temperature (about 200 degrees C) according to heating 
/ cooling operation of the heater 29 controlled by the control section C2 based on 
the detection temperature of a temperature sensor 28 and the cold blast 
machine 30. In addition, an exhaust heat means is constituted by the 
hydrogenation reactor 26 and the cold blast machine 30. 
[0066] Where IPA (82 degrees C of boiling points) is liquefied with a condenser 
27, IPA after an acetone hydrogenation reaction, an acetone, and the balanced 
mixture of hydrogen flow back to an auxiliary tank 20, while being lowered, when 
it passes along each heat exchangers 25 and 23. While the hydrogen and the 
acetone (g) which flowed back by the gaseous phase to the auxiliary tank 20 are 



sent to the vapor-liquid-separation machine 33 through a duct 31, an acetone 
(56 degrees C of boiling points) is liquefied by the condenser 32 formed in the 
middle of on a duct 31, and acetone liquid is stored by the 
vapor-liquid-separation machine 33. 

[0067] The hydrogen demarcation membrane (hydrogen permeable film) 34 is 
formed in the vapor-liquid-separation machine 33, and the hydrogen supply line 
35 for discharging only the hydrogen which passed through the hydrogen 
demarcation membrane 34 among the gases sent into the 
vapor-liquid-separation machine 33 to a fuel cell 1 is connected to the 
vapor-liquid-separation machine 33 in the condition that it is open for free 
passage in the downstream room of the hydrogen demarcation membrane 34. 
On the hydrogen supply line 35, the reducing valve (variable aperture) 36 and 
the flow control valve (MFC (Mass Flow Controller)) 37 are formed. Here, a flow 
control valve (MFC) 37 has the flow rate detecting element which detects a flow 
rate, and the control valve section which feeds back the detected detection flow 
rate value, and controls opening. If a control section C3 judges that there is the 
need for a generation of electrical energy from power consumption, while a flow 
control valve 37 is opened, it will be controlled by the opening according to the 



amount of demand generations of electrical energy, and hydrogen will be 
supplied to a fuel cell 1 by the flow rate according to the amount of demand 
generations of electrical energy. A reducing valve 36 decompresses the 
pressure of the hydrogen sent to a flow control valve 37 to a setting pressure. 
Moreover, duct 35a branches from the hydrogen supply line 35, and the tip of 
duct 35a is connected in the upstream of the hydrogenation reactor 26 of the 
circulation duct 21 . A compressor CP 1 drives so that the internal pressure of the 
vapor-liquid-separation machine 33 may not exceed the set point by the control 
section C4 based on the detection value of a pressure sensor 38 which the 
compressor CP 1 was formed on duct 35a, and was prepared in the 
vapor-liquid-separation machine 33. 

[0068] Moreover, the duct 39 for discharging acetone liquid in the 
vapor-liquid-separation vessel 33 is connected between the recovery rooms 14 
of a fuel tank 10, and the pump 40 is formed on the duct 39. If the liquid level 
sensor 41 which detects the oil level of an acetone is formed in the 
vapor-liquid-separation machine 33 and an acetone oil level exceeds a setting 
oil level based on the detecting signal of a liquid level sensor 41 , a pump 40 will 
drive by the control section C4, and the acetone liquid in the 



vapor-liquid-separation machine 33 will be discharged by the recovery room 14. 
In addition, a vapor-liquid-separation means consists of an auxiliary tank 20, 
condensers 27 and 32, a vapor-liquid-separation machine 33, and hydrogen 
demarcation membrane 34 grade. 

[0069] Exhaust heat of the fuel cell cooling system CS which cools a fuel cell 1 is 
used for the heat source of the endothermic reaction which occurs inside the 
dehydrogenation machine 24. The duct 43 for cooling which makes the closed 
circuit of the path passing through the interior is connected to the fuel cell 1, and 
the pump 44 and the radiating pipe 45 are formed on the duct 43. A radiating 
pipe 45 constitutes the dehydrogenation machine 24 and the heat exchanger in 
which heat exchange is possible. The operating temperature of a fuel cell 1 is 
about 80 degrees C, and the heat of the cooling water (warm water) which flows 
a radiating pipe 45 is used for the temperature up of the dehydrogenation 
machine 24, and it is used as a heat source of the endothermic reaction which 
occurs inside the dehydrogenation machine 24. The internal temperature of the 
dehydrogenation machine 24 is adjusted by reaction temperature (about 80 
degrees C) by the preheating of a heater 47 by controlling the heater 47 which 
the temperature sensor 46 for measuring the internal temperature of the 



dehydrogenation machine 24 was formed, and was formed on the duct 43 for 
cooling based on the detection value of a temperature sensor 46 by the control 
section C5. 
[0070] Before the fuel cell 1 has reached operating temperature in early stages 
of the start up of the fuel cell system FCS, the dehydrogenation machine 24 is 
warmed by the preheating at a heater 47, and heat is mainly told to the 
dehydrogenation machine 24 using the waste heat of a fuel cell 1 in the steady 
operation condition after a fuel cell 1 reaches operating temperature. Moreover, 
the exhaust heat effectiveness of a fuel cell 1 increases by taking efficiently the 
heat of the cooling water which flows a radiating pipe 45 by the endothermic 
reaction in the dehydrogenation machine 24. In addition, each control sections 
C1-C5 constitute in fact one control unit which controls the fuel cell system FCS. 
[0071] The fuel cell system FCS constituted as mentioned above operates as 
follows. If it is judged that power consumption occurs, for example with a car or a 
home generator, and there is the need for a generation of electrical energy, it will 
be controlled by the opening according to the amount of demand generations of 
electrical energy equipped with the fuel cell system FCS while a flow control 
valve 37 is opened. Consequently, hydrogen is supplied to the fuel electrode of a 



fuel cell 1 from the inside of the vapor-liquid-separation machine 33 by the flow 
rate according to the amount of demand generations of electrical energy, air is 
supplied to this and coincidence from air supply equipment at an air pole, and 
the generation of electrical energy by the electromotive reaction of hydrogen and 
oxygen is performed inside a fuel cell 1. 
[0072] With the dehydrogenation vessel 24, dehydrogenation (endothermic 
reaction) of IPA is performed by making waste heat of a fuel cell 1 into a heat 
source, and hydrogen and an acetone are generated. The temperature up of the 
generation gas after dehydrogenation is carried out, it is made into about about 
200 degrees C, and is sent to the hydrogenation reactor 26, and the balanced 
mixture of IPA, hydrogen, and an acetone is generated by the hydrogenation 
reaction here. Balanced mixture gas flows back to an auxiliary tank 20 through a 
condenser 27 while being cooled by each heat exchangers 25 and 23. In an 
auxiliary tank 20, while liquefaction separation of IPA is carried out, the hydrogen 
and acetone gas which were sent by the gaseous phase are sent to the 
vapor-liquid-separation machine 33 through a condenser 32 from a duct 31, and 
liquefaction separation of the acetone is carried out further here. The acetone 
liquid by which liquefaction separation was carried out is discharged by the 



vapor-liquid-separation machine 33 with a pump 40, and it is collected at the 
recovery room 14 of a fuel tank 10. On the other hand, the hydrogen in the gas 
stored in the vapor-liquid-separation machine 33 penetrates the hydrogen 
demarcation membrane 34, and only pure hydrogen is sent to a fuel cell 1 
through the hydrogen supply line 35. 

[0073] The following effectiveness is acquired in this fuel cell system FCS. 
(1) The pure hydrogen separated by the dehydrogenation of I PA which is a fuel 
is supplied to a fuel cell 1, and the acetone which is a resultant after a 
dehydrogenation is collected and kept in a fuel tank 10. In the case of the 
hydrogen distribution system of the steam-reforming method of a methanol, 
hydrogen and a carbon dioxide are supplied to a fuel cell, and discharge a 
carbon dioxide by the environment, but according to this operation gestalt, the 
fuel cell system FCS which does not discharge the carbon dioxide leading to an 
environmental problem can be offered. Moreover, since pure hydrogen is 
supplied to a fuel cell 1, generating efficiency can be raised compared with the 
system which supplies the mixed gas of a carbon dioxide and hydrogen. 
[0074] Moreover, since a fuel and recovery liquid consist of a liquid of the same 
organic system compound as a gasoline, gas oil, etc. which got used to handling 



until now, it can consider as the organic system compound liquid method which 
is easy to deal with it also in the cases, such as oil supply. For this reason, since 
it is necessary to deal with neither hydrogen gas nor liquid hydrogen as a fuel 
compared with the well-known hydrogen supply system which can supply pure 
hydrogen, for example, a high pressure gas method, a liquid hydrogen method, 
a hydrogen storing metal alloy method, etc., it becomes the hydrogen supply 
system which a fuel tends to deal with. Moreover, since it can dissociate with 
hydrogen comparatively easily when cooling or expansion carries out generation 
gas, recovery of a resultant tends to carry out the resultant which is a liquid in 
ord i nary tern peratu re . 

[0075] (2) There are a hydrogen storing metal alloy method, a liquid hydrogen 
storage method, and a high-pressure hydrogen storage method in a pure 
hydrogen supply system conventionally. For example, since there is no heavy lift 
like a hydrogen storing metal alloy compared with a hydrogen storing metal alloy 
method, it can be made a lightweight system. Moreover, compared with a liquid 
hydrogen storage method, an energy loss can offer the advantageous fuel cell 
system FCS in respect of handling ease and infrastructure development few 
tops. Since the tank volume can furthermore be sharply miniaturized compared 



with a high-pressure hydrogen storage method, the compact fuel cell system 
FCS can be offered. That is, compared with the conventional pure hydrogen 
distribution system, the fuel cell system FCS it can be moderately satisfied with 
synthetic evaluation of the system about weight, the volume, handling nature, an 
infrastructure development side, an energy loss side, etc. can be offered. 
[0076] (3) For example, although it is necessary to consider as a system with the 
hydrogen serviceability which can secure need mileage (for example, 400km) 
when it carries the fuel cell system FCS in a car, the volume and weight required 
for a system in this case end small relatively. Therefore, it is practical as a fuel 
cell system FCS for mount. 

[0077] (4) the acetone which is recovery liquid is stored in the partition **** 
recovery room 14 by the movable partition which consists of a flexible type 
container 12 in a fuel tank 10, and the loss in quantity of a fuel and the increase 
in quantity of recovery liquid by consumption of a fuel are made to balance ~ as 
- the inside of a fuel tank 10 — autonomous adjustment of the two volume [ 13 or 
14 ] is carried out. Consequently, although it is the system of the recovery liquid 
storage method which keeps an acetone, since the tank volume of a fuel tank 10 
is effectively utilized as a storage space of recovery liquid, the tank volume 



required for a system can be finished small relatively. The volume effect of a 
system is large also from this point, and it contributes to the miniaturization of the 
fuel cell system FCS. 

[0078] (5) The system passing through the circulation duct 21 which has the 
dehydrogenation machine (endothermic-reaction machine) 24 and the 
hydrogenation reactor (exothermic reaction machine) 26 constitutes the 
chemical heat pump HP of a hydrogenation dehydrogenation system, and the 
waste heat of a fuel cell 1 is exhausted after a temperature up is carried out to 
about 200 degrees C by this chemical heat pump HP. That is, since the 
temperature gradient of the temperature of the hydrogenation reactor 26 which 
functions as a radiator and circumference external-environment temperature of 
about 200 degrees C (for example, 30-50 degrees C) is large, cooling 
effectiveness in case the hydrogenation reactor 26 is cooled by the cold blast 
machine 30 becomes high. Consequently, compared with the radiator which 
exhausts the cooling water temperature of about 80 degrees C for cooling a fuel 
cell in the conventional technique, a radiator part is small and ends. Therefore, in 
the conventional fuel cell system, since the radiator part which caused the 
enlargement becomes small, it becomes the small fuel cell system FCS. 



[0079] (6) Although a resultant (acetone) uses the hydrogen demarcation 
membrane 34 in order to remove the resultant of a minute amount from the gas 
after vapor liquid separation, since molecular weight is large compared with 
hydrogen, compared with separating hydrogen and CO like methanol steam 
reforming which is the conventional method, the thing of the big film quality of the 
material of a transparency hole can be used as a hydrogen demarcation 
membrane 34. Consequently, since the hydrogen permeation flow rate per unit 
area of the hydrogen demarcation membrane 34 can be made [ many ] and 
surface area of the hydrogen demarcation membrane 34 can be made small, it 
becomes easy to attain the miniaturization of the hydrogen demarcation 
membrane 34. 
[0080] (7) Since IPA which is a fuel is reproduced by the acetone hydrogenation 
reaction by the hydrogenation reactor 26, hydrogen can be used effectively and 
the amount of generations of electrical energy per fuel unit can be raised. For 
example, when using it as a fuel cell system FCS for mount, the mileage per fuel 
unit can be extended or it can contribute to the miniaturization of a system. 
[0081] (2nd operation gestalt) The 2nd operation gestalt which materialized this 
invention is hereafter explained according to drawing 4 - drawing 7 . The fuel 



with which the cooling system of a fuel cell 1 and the hydrogen distribution 
system 2 constitute and use the fuel cell system FCS of this operation gestalt 
differs from said 1st operation gestalt. Chemical heat pump is adopted as the 
cooling system of a fuel cell 1, and the method which cools a fuel cell 1 by 
endoergic [ of chemical heat pump ] is adopted. IPA / acetone / H2 which has 
endothermic-reaction temperature in the operating temperature of about 80 
degrees C of the fuel cell 1 which especially adopts the chemical heat pump of 
the fluidic system using the organic chemistry matter which causes endothermic 
reaction with the operating temperature of a fuel cell 1, among those chooses 
the chemical heat pump of a hydrogenation dehydrogenation system, and is 
used by this example The chemical heat pump of a system (only henceforth IPA 
/ acetone system) is adopted. 

[0082] Dehydrogenation can be advanced to the hydrogen-containing organic 
system compound used as a fuel for carrying out separation generation of the 
hydrogen on the other hand as a heat source using generation of heat (exhaust 
heat) of the chemical heat pump of a fuel cell cooling system, and the organic 
system chemical which can moreover build the chemical heat pump of a 
hydrogenation dehydrogenation system is used for it. In this example, cooling 



system chemical heat pump is the chemical heat pump of IPA / acetone system, 
and since that exoergic temperature is about 200 degrees C, a cyclohexane is 
used as a fuel among the organic system chemicals which cause 
dehydrogenation (endothermic reaction) at this temperature. And it is a 
cyclohexane / benzene / H2 to a hydrogen generation system-of-reaction part. 
The chemical heat pump of a system (only henceforth a cyclohexane/benzenoid) 
is built. It is mentioned that there are many generation mols of the hydrogen 
obtained by per one mol of fuels as other reasons for adopting a cyclohexane as 
a fuel. 
[0083] Two steps of heat pump systems are built for the chemical heat pump of 
IPA / acetone system, and the chemical heat pump of a cyclohexane/benzenoid 
as low temperature side chemical heat pump and elevated-temperature side 
chemical heat pump, respectively. That is, generation of heat of low temperature 
side chemical heat pump and endoergic [ of elevated-temperature side chemical 
heat pump ] are connected possible [ heat exchange ], the temperature up of the 
exhaust heat temperature of the low temperature side chemical heat pump used 
for cooling of a fuel cell 1 is further carried out with elevated-temperature side 
chemical heat pump, and it is made to exhaust heat by high temperature more. 



[0084] The classification of the generation-of-electrical-energy method of the 
object and fuel cell for which the fuel cell system FCS is used is the same as that 
of said 1st operation gestalt. That is, the fuel cell system FCS is used as the 
power source for cars, or a home private electric generator, and a fuel cell 1 is a 
polymer electrolyte fuel cell. As shown in drawing 4 , the fuel cell system FCS 
equips a fuel cell 1 and a fuel cell 1 with the hydrogen distribution system 2 for 
supplying hydrogen. In addition, illustration is omitted about the air supply 
system (air supply system) of a fuel cell 1. 
[0085] The fuel cell cooling system CS first has the pump 52 formed on the tank 
50, the circulation duct 51 which goes via the interior of a fuel cell 1 while an inlet 
port and an outlet are connected to a tank 50, and the circulation duct 51, a heat 
exchanger 53, the dehydrogenation machine (endothermic-reaction machine) 54, 
a heat exchanger 55, the hydrogenation reactor (exothermic reaction machine) 
56, and a condenser 57. The dehydrogenation machine 54 as an 
endothermic-reaction means is built in the fuel cell 1. The fuel cell cooling 
system CS constitutes the chemical heat pump HP1 of IPA / acetone system, 
and the basic circuitry of it is the same as that of the chemical heat pump of IPA / 
acetone system in said 1st operation gestalt. Moreover, the same is said of the 



catalyst which can be used for the dehydrogenation machine 54 and the 
hydrogenation reactor 56. In addition, the 1st chemical heat pump is constituted 
by chemical heat pump HP1. 

[0086] A temperature sensor 58 is formed in a fuel cell 1, and after a fuel cell 1 
becomes operating temperature, based on the detection value of a temperature 
sensor 58, a pump 52 is driven by the control section C6. Moreover, a 
temperature sensor 59 is formed in the hydrogenation reactor 56, a heater 60 is 
controlled by the control section C7 based on the detection value of a 
temperature sensor 59, and the internal temperature of the hydrogenation 
reactor 56 is adjusted by hydrogenation reaction temperature (about 200 
degrees C). 
[0087] As concrete structure which builds the dehydrogenation machine 54 in a 
fuel cell 1 , a separator 3 can be divided into two components by the side of a fuel 
and air, and a method can really which forms the reaction path of the 
dehydrogenation machine 54 directly on the junction interface of the pinching 
method which puts the dehydrogenation machine 54 among both components, 
and two components which constitute a separator 3 be adopted. 
[0088] Drawing 5 shows the structure with a group of the dehydrogenation 



machine 54 of the pinching method built in the fuel cell 1. A fuel cell 1 takes the 
structure where the laminating of the eel which consists of a separator 3, 
electrodes 4 and 5, and an electrolyte membrane 6 was carried out to the 
multilayer (see drawing 2 ), and takes the structure where the dehydrogenation 
machine 54 was pinched between two separator components 3a and 3b which 
divided the separator 3 into two components by the side of a fuel and air. 
[0089] The tube type cooling plate shown in drawing 6 is used for the 
dehydrogenation machine 54. As shown in drawing 6 , a cooling plate 61 
consists of a press-forming article it is unrefined from metals, such as aluminum, 
and the tube 63 of a path which moves in a zigzag direction is fabricated inside 
the substrate 62. Of the both ends of the tube 63 which extends from a substrate 
62, fuel inflow section 63a and fuel outflow section 63b are formed. The catalyst 
for a dehydrogenation reaction is supported inside the tube 63. It is arranged so 
that the tube 63 used as a reaction path may pass along between the fuel 
electrode face of a separator 3, and air pole sides, after [ with a group ] the 
cooling plate 61 has been pinched by the separator components 3a and 3b. 
[0090] Moreover, drawing 7 really which was built in the fuel cell 1 shows the 
structure with a group of the dehydrogenation machine 54 of a method. The 



dehydrogenation machine 54 is formed [ by a fuel cell 1 taking the structure 
where the laminating of the eel which consists of a separator 3, electrodes 4 and 
5, and an electrolyte membrane 6 was carried out to the multilayer (seeing 
drawing 2 ) ] of the slot path processed on the both separator components [ 3c 
and 3d ] plane of composition by joining both the separator components 3c and 
3d that divided the separator 3 into two components by the side of a fuel and air. 
[0091] Drawing 8 shows separator components 3c (3d). Separator components 
3c (3d) is equipped with the substrate 65 which consists of the quality of the 
material of carbon etc. 3 of the fuel passage 66, the hydrogen passage 67, and 
the airstream way 68 ways are penetrated and formed in the thickness direction 
at the substrate 65. The fuel passage 66, the hydrogen passage 67, and the 
airstream way 68 are formed one [ at a time ] as the object for an inflow, and the 
object for an outflow, respectively, and a substrate 65 has input 66a of the fuel 
passage 66, tap hole 66b and input 67a of the hydrogen passage 67, tap hole 
67b, and input 68a and tap hole 68b of the airstream way 68. Slot 65a which 
takes a grid-like path in the condition that it is open for free passage with input 
66a of the fuel passage 66 and tap hole 66b is engraved on the front face of a 
substrate 65. The slot (not shown) of the shape of slot 65a and isomorphism is 



formed in the phase confrontation at 3d of another separator components joined 
to separator components 3c, and the reaction duct 69 is formed of junction of 
both slots. The catalyst for dehydrogenation is supported inside the reaction duct 
69. The reaction duct 69 used as a reaction path is formed in the interior of a 
separator 3 so that it may pass along between the fuel electrode face of a 
separator 3, and air pole sides. 

[0092] Where this separator 3 is built into a fuel cell 1 , three passage 66, 67, and 
68 penetrates a fuel cell 1 in the direction of a eel train, the hydrogen passage 67 
is opened for free passage by the fuel electrode of each eel, and the airstream 
way 68 is opened for free passage by the air pole of each cel. The slot of the 
many trains used as hydrogen passage and an airstream way is formed in the 
field top, i.e., a fuel electrode face and an air pole side, of the each separator 
components [ 3c and 3d ] the reaction duct 69 (slot 65a) and the opposite side at 
the sense which intersects perpendicularly, respectively (see drawing 2 ). In 
addition, in drawing 5 and drawing 7 , although the dehydrogenation machine 54 
is arranged every eel plurality between the eels of a fuel cell 1, each separator 3 
can also be considered as a dehydrogenation machine built-in configuration. 
[0093] Moreover, the tip of the duct 70 connected to the tank 50 is connected in 



the upstream of the hydrogenation reactor 56 of the circulation duct 51. A 
compressor CP 2 drives so that the internal pressure of a tank 50 may not 
exceed the set point by the control section C6 based on the detection value of a 
pressure sensor (not shown) which the compressor CP 2 was formed on the 
duct 70, and was prepared in the tank 50. 
[0094] Next, a hydrogen supply system is explained. A hydrogen supply system 
is equipped with the chemical heat pump HP2 of a cyclohexane/benzenoid, and 
the hydrogen segregate HS which separates pure hydrogen from the hydrogen 
and benzene mixed gas after dehydrogenation. In addition, the 2nd chemical 
heat pump is constituted by chemical heat pump HP2. 
[0095] A fuel tank 10 is the same structure as said 1st operation gestalt, and the 
inside of a tank 1 1 is divided by two rooms of a combustion chamber 1 3 and the 
recovery room 14 with the flexible type container 12 contained in the tank 11. 
The recovery liquid storage method with which this operation gestalt also 
collects and keeps the dehydrogenation product of a fuel is adopted. 
[0096] The dehydrogenation of the cyclohexane C six H12 used as a fuel is 
shown by the degree type. 

C six H12 (mind) -> C six H6 (mind) + 3H2 (mind) - A cyclohexane is benzene C 



six H6 by dehydrogenation like a 207 kJ/mol top type. Hydrogen H2 It 
dissociates. This dehydrogenation is endothermic reaction which progresses at 
about 200 degrees C. 

[0097] Moreover, the hydrogenation reaction of benzene is shown by the degree 
type. 

C six H6 (mind) + 3H2 (mind) -> C six H12 (mind) + This hydrogenation reaction 
is exothermic reaction which progresses at about 350 degrees C 207 kJ/mol. 
[0098] The chemical heat pump HP2 of the cyclohexane/benzenoid using the 
above-mentioned hydrogenation dehydrogenation is constituted as follows. The 
combustion chamber 13 of a fuel tank 10 is connected with an auxiliary tank 73 
through a duct 71 , and cyclohexane liquid is sent to an auxiliary tank 73 with the 
pump 72 formed on the duct 71. Chemical heat pump HP2 is equipped with the 
pump 75 formed on the auxiliary tank 73, the circulation duct 74 which connects 
an inlet port and an outlet to an auxiliary tank 73, and the circulation duct 74, a 
heat exchanger 76, the dehydrogenation machine 77 as a dehydrogenation 
means, the compressor 79 of 78 or 2 heat exchangers, the hydrogenation 
reactor 80, the reducing valve 81, and the condenser 82. 
[0099] Catalyst support of the interior of the dehydrogenation machine 77 and 



the hydrogenation reactor 80 is carried out. For example, alumina support 
platinum etc. is used for a catalyst. In the hydrogenation reactor 80, a 
cyclohexane, benzene, and the balanced mixture of hydrogen are obtained by 
the benzene hydrogenation reaction (about 350 degrees C of exothermic 
reaction), and the sensible heat is used from the preheating of a cyclohexane by 
the heat exchanger 76 while it is used from the preheating of benzene and the 
hydrogen mixture of gas by the heat exchanger 78. 
[0100] Generation of heat (exhaust heat) of the chemical heat pump HP1 of IPA/ 
acetone system used for cooling of a fuel cell 1 is used for the heat source of the 
endothermic reaction which occurs inside the dehydrogenation machine 77. The 
hydrogenation reactor (exothermic reaction machine) 56 and the 
dehydrogenation machine 77 of this chemical heat pump HP1 for cooling 
constitute the heat exchanger in which heat exchange is possible. Endothermic 
reaction in the dehydrogenation machine 77 is advanced at the exoergic 
temperature of about 200 degrees C of the chemical heat pump HP1 for cooling. 
The internal temperature of the dehydrogenation machine 77 is also adjusted by 
dehydrogenation temperature (about 200 degrees C) by control of the heater 60 
by the control section C7 based on the detection value of a temperature sensor 



59. In addition, the heater for dehydrogenation machines can also be formed 
separately. Moreover, for example, a plate mold catalytic-reaction machine is 
used for the heat exchanger constituted with the hydrogenation reactor 56 and 
the dehydrogenation vessel 77. 

[0101] Two compressors 79 are for compressing into high pressure (for example, 
about 20 atmospheric pressures) the hydrogen and benzene gas which are sent 
to the hydrogenation reactor 80. Moreover, a temperature sensor 84 is formed in 
the hydrogenation reactor 80, and the internal temperature of the hydrogenation 
reactor 80 is adjusted according to the heating / cooling operation by the 
hydrogenation reaction temperature which is about 350 degrees C by controlling 
a heater 85 and the cold blast machine 86 by the control section C8 based on 
the detection value of a temperature sensor 84. In addition, an exhaust heat 
means is constituted by the hydrogenation reactor 80 and the cold blast machine 
86. 

[0102] After the cyclohexane after a benzene hydrogenation reaction, hydrogen, 
and the balanced mixture of benzene are decompressed with a pressure 
reducing pressure control valve 81 while they are lowered, when it passes along 
each heat exchangers 78 and 76, where a cyclohexane (81 degrees C of boiling 



points) and benzene (80 degrees C of boiling points) are liquefied with a 
condenser 82, they flow back to an auxiliary tank 73. 
[0103] The duct 87 which branches between the dehydrogenation machine 77 
and a heat exchanger 78 is connected to the circulation duct 74, and the duct 87 
is connected to the vapor-liquid-separation machine 88. On the duct 87, the flow 
control valve (MFC) 89 and the condenser 90 are formed. The hydrogen and 
benzene which are sent through a duct 87 after cyclohexane dehydrogenation 
are sent to the vapor-liquid-separation machine 88, where benzene (80 degrees 
C of boiling points) is liquefied by the condenser 90 formed in the middle of on a 
duct 87, and benzene liquid is stored by the vapor-liquid-separation machine 88. 
[0104] The hydrogen demarcation membrane (hydrogen permeable film) 91 is 
formed in the vapor-liquid-separation machine 88, and the hydrogen supply line 
92 is connected to ** of the downstream which separated the hydrogen 
demarcation membrane 91. From the vapor-liquid-separation machine 88, the 
pure hydrogen which passed through the hydrogen demarcation membrane 91 
is discharged by the fuel cell 1 through the hydrogen supply line 92. On the 
hydrogen supply line 92, the reducing valve 93 and the flow control valve (MFC) 
94 are formed. If it is judged that power consumption occurs and there is the 



need for a generation of electrical energy by the control section C6, a flow 
control valve 94 will be opened, it will be controlled by the opening according to 
the amount of demand generations of electrical energy, and hydrogen will be 
supplied to a fuel cell 1 by the flow rate according to the amount of demand 
generations of electrical energy. A reducing valve 93 decompresses the 
pressure of hydrogen by the upstream of a flow control valve 94. In addition, 
based on the detecting signal of a pressure sensor 95 by which a 
vapor-liquid-separation means is constituted from ducts 87, 92, and 97, a 
condenser 90, a vapor-liquid-separation machine 88, a hydrogen demarcation 
membrane 91, and pump 98 grade and which detects the pressure of the 
hydrogen in the vapor-liquid-separation machine 88 again, a flow control valve 
89 is controlled by the control section C9, and the hydrogen more than a set 
pressure is always stored in the vapor-liquid-separation machine 88. As for the 
volume in an auxiliary tank 73 (cyclohexane principal component liquid), only the 
part by which the flow control valve 89 was opened and benzene and hydrogen 
were discharged from the system of heat pump HP2 through the duct 87 
decreases. If it is judged that the volume in an auxiliary tank 73 is less than the 
amount of setup based on the detecting signal of the liquid level sensor 96 



formed in the auxiliary tank 73, a pump 72 will drive by the control section C10, 
and a cyclohexane will be supplied to an auxiliary tank 73 from the combustion 
chamber 13 of a fuel tank 10. 

[0105] Moreover, the pump 98 is formed on the duct 97 which connects the 
vapor-liquid-separation machine 88 and the recovery room 14 of a fuel tank 10. 
The liquid level sensor 99 which detects benzene volume is formed in the 
vapor-liquid-separation machine 88, and a control section C9 drives a pump 98 
based on the detecting signal of a liquid level sensor 99, and it sends benzene to 
the recovery room 14 of a fuel tank 10 so that the benzene volume in the 
vapor-liquid-separation machine 88 may not exceed the amount of setup. 
[0106] Moreover, the tip of duct 74a connected to the auxiliary tank 73 is 
connected in the upstream of the hydrogenation reactor 80 of the circulation duct 
74. A compressor CP 3 drives so that the internal pressure of an auxiliary tank 
73 may not exceed the set point by the control section C10 based on the 
detection value of a pressure sensor (not shown) which the compressor CP 3 
was formed on duct 74a, and was prepared in the auxiliary tank 73. 
[0107] The fuel cell system FCS constituted as mentioned above operates as 
follows. If power consumption occurs, for example with a car or a home private 



electric generator, while a flow control valve 94 will be opened, it is controlled by 
the opening according to the amount of demand generations of electrical energy 
equipped with the fuel cell system FCS, and pure hydrogen is supplied to the 
fuel electrode of a fuel cell 1 from the inside of the vapor-liquid-separation 
machine 88 by the flow rate according to the amount of demand generations of 
electrical energy, air is supplied to an air pole from air supply equipment at this 
and coincidence, and a generation of electrical energy is performed inside a fuel 
cell 1. 
[0108] Based on the detection temperature of a temperature sensor 58 prepared 
in the fuel cell 1, a pump 52 drives by the control section C6, and IPA is seen off 
in the dehydrogenation machine 54 by the flow rate by which a fuel cell 1 is 
maintained at operating temperature. It is cooled by the endothermic reaction in 
the dehydrogenation machine 54, and a fuel cell 1 is adjusted by operating 
temperature by it. 

[0109] The temperature up of the waste heat of a fuel cell 1 is carried out by the 
chemical heat pump HP1 for cooling (IPA / acetone system), about 200-degree 
C generation of heat (exhaust heat) of the hydrogenation reactor 56 is given to 
the dehydrogenation machine 77 through heat exchange, and it is used as a 



heat source of the dehydrogenation of a cyclohexane. 
[0110] With the dehydrogenation vessel 77, dehydrogenation (endothermic 
reaction) of a cyclohexane is performed and hydrogen and benzene are 
generated. The temperature up of the generation gas after dehydrogenation is 
carried out, it is made into about about 350 degrees C, and is sent to the 
hydrogenation reactor 80, the hydrogenation reaction of benzene is performed 
here, and a cyclohexane is reproduced. The balanced mixture gas after a 
benzene hydrogenation reaction flows back to an auxiliary tank 73 through a 
condenser 82, after being decompressed with a reducing valve 81 while being 
cooled by each heat exchangers 78 and 76. The liquid which consists of a 
cyclohexane and unreacted benzene is stored by the auxiliary tank 73. 
[0111] On the other hand, the hydrogen and benzene after cyclohexane 
dehydrogenation are sent to the vapor-liquid-separation machine 88 through a 
condenser 90, when the hydrogen gas pressure in the vapor-liquid-separation 
machine 88 becomes low and a flow control valve 89 is opened. The benzene 
liquefied with the condenser 90 is stored by the vapor-liquid-separation machine 
88. The benzene liquid by which liquefaction separation was carried out is 
collected by the vapor-liquid-separation machine 88 by the drive of a pump 98 at 



the recovery room 14 of a fuel tank 10. The hydrogen stored in the 
vapor-liquid-separation machine 88 penetrates the hydrogen demarcation 
membrane 91, and only pure hydrogen is sent to a fuel cell 1. 
[0112] According to this operation gestalt, the effectiveness of (1) - (4) stated 
with the 1st operation gestalt is acquired similarly. That is, although fuels differ, 
since pure hydrogen can be supplied to a fuel cell 1 by adopting the recovery 
liquid storage method which is a method which obtains hydrogen by the 
dehydrogenation of a fuel, and collects the resultants after dehydrogenation 
(benzene) with a liquid, the effectiveness of aforementioned (1) - (3) is acquired 
similarly. Moreover, since a fuel tank 10 is the movable partition structure which 
builds in the flexible type container 12, the effectiveness of the above (4) is 
acquired similarly. Since the cyclohexane which is a fuel is furthermore 
reproduced by the hydrogenation reaction of benzene, the effectiveness of the 
above (6) and (7) is acquired similarly. In addition, the following effectiveness is 
acquired. 

[0113] (8) Since heat is exhausted after carrying out the temperature up of the 
waste heat of a fuel cell 1 to about 200 degrees C with the chemical heat pump 
HP1 for cooling and carrying out a temperature up to about 350 degrees C with 



the elevated-temperature side chemical heat pump HP2 further, the exhaust 
heat temperature of the hydrogenation reactor 80 which functions as a radiator is 
still as higher as about 350 degrees C, and can enlarge further the temperature 
gradient of the exhaust heat temperature and circumference 
external-environment temperature of a radiator ability part (for example, 30-50 
degrees C). Therefore, exhaust heat effectiveness in case the hydrogenation 
reactor 80 is cooled by the cold blast machine 86 becomes high. Consequently, 
rather than the 1st operation gestalt, a radiator part can be made still smaller and 
the still smaller fuel cell system FCS can be offered. Moreover, the 
dehydrogenation machine 54 can raise the endothermic efficiency from a fuel 
cell 1 while being able to build it in a fuel cell 1 comparatively at a compact, since 
the tube 63 or the reaction duct 69 used as the reaction path is prepared in one 
with the separator 3 with the structure of the pinching method passing through 
between the fuel electrode face of a separator 3, and air pole sides, or an one 
method. 

[0114] (9) Since a cyclohexane with many hydrogen generating mols per one 
mol of fuels is used as a fuel, when using the fuel cell system FCS for mount, for 
example, IPA which used the fuel volume required to secure need mileage with 



said 1st operation gestalt can be lessened compared with the configuration used 
as a fuel. Therefore, a fuel cell system can be further miniaturized by the 
miniaturization of a fuel tank 10. 

[01 15] (3rd operation gestalt) The 3rd operation gestalt is explained according to 
drawing 9 below. With this operation gestalt, it generates electricity using the hot 
exhaust heat which carried out the temperature up of the waste heat of a fuel cell 
1 with chemical heat pump. With this operation gestalt, a methylcyclohexane is 
used as a fuel of a hydrogen-containing organic system compound. 
[01 16] The dehydrogenation of methylcyclohexane C6 H1 1CH3 used as a fuel is 
expressed with a degree type. 

C6 H11CH3 (mind) ->C6 H5CH3(mind)+3H2(mind)- A methylcyclohexane is 
toluene C6 H5CH3 and hydrogen H2 by dehydrogenation like a 204.8 kJ/mol top 
type. It dissociates. This dehydrogenation is endothermic reaction which 
progresses at about 200 degrees C. 

[0117] Moreover, the hydrogenation reaction of toluene is shown by the degree 
type. 

C6 H5CH3(mind)+3H2 (mind) ->C6 H1 1CH3(mind)+ This hydrogenation 
reaction is exothermic reaction which progresses at about 350 degrees C 204.8 



kJ/mol. 

[01 18] The point of building two steps of chemical heat pump with this operation 
gestalt is the same as said 2nd operation gestalt. That is, two steps of heat 
pump systems are built for the chemical heat pump of IPA / acetone system 
adopted as fuel cell cooling, and the chemical heat pump of the 
methylcyclohexane / toluene / H-2 system (only henceforth a methylcyclohexane 
/ toluene system) adopted as hydrogen generation as low temperature side 
chemical heat pump and elevated-temperature side chemical heat pump, 
respectively. And with this operation gestalt, the temperature up of the 
generation of heat (exhaust heat) of the low temperature side chemical heat 
pump used for cooling of a fuel cell 1 is further carried out with 
elevated-temperature side chemical heat pump, and exhaust heat of the high 
temperature is used for a generation of electrical energy. 
[01 19] The low temperature side heat pump used for cooling of a fuel cell 1 is the 
same as that of said 2nd operation gestalt. The temperature up of the waste heat 
of a fuel cell 1 is carried out by the low temperature side chemical heat pump for 
the cooling, and it uses exhaust heat with a hydrogenation reaction temperature 
of about 200 degrees C which is the generation-of-heat side through heat 



exchange as a heat source of the dehydrogenation of the methylcyclohexane 
which is the endoergic side of elevated-temperature side chemical heat pump. 
[0120] The fuel cell cooling system is equipped with the pump 52 formed on the 
circulation duct 51 which goes via the interior of a fuel cell 1 while being the 
same as that of said 2nd operation gestalt and connecting an inlet port and an 
outlet to a tank 50 and a tank 50, and the circulation duct 51, a heat exchanger 
53, the dehydrogenation machine (endothermic-reaction machine) 54, the heat 
exchanger 55, the hydrogenation reactor (exothermic reaction machine) 56, and 
the condenser 57. One of the structures shown in drawing 5 stated with said 2nd 
operation gestalt - drawing 8 is used for the dehydrogenation machine 54. 
[0121] A temperature sensor 58 is formed in a fuel cell 1, and after a fuel cell 1 
becomes operating temperature, based on the detection value of a temperature 
sensor 58, a pump 52 drives by the control section C6. Moreover, a temperature 
sensor 59 is formed in the hydrogenation reactor 56, and a heater 60 is 
controlled by the control section C7 so that the internal temperature of the 
hydrogenation reactor 56 turns into hydrogenation reaction temperature (about 
200 degrees C). Moreover, the tip of the duct 70 connected to the tank 50 is 
connected in the upstream of the hydrogenation reactor 56 of the circulation duct 



51 , and the internal pressure of a tank 50 exceeds the set point by driving by the 
control section C6 based on the detection value of the pressure sensor (not 
shown) with which the compressor CP 2 formed on the duct 70 was formed in 
the tank 50. 

[0122] Next, a hydrogen supply system is explained. A hydrogen supply system 
is equipped with the chemical heat pump HP2 of a methylcyclohexane / toluene 
system, and the hydrogen segregate HS which separates pure hydrogen by 
carrying out liquefaction separation of the toluene from the hydrogen and 
toluene mixed gas after dehydrogenation. A fuel tank 10 is the same structure as 
said 1st operation gestalt, and is divided by two rooms of a combustion chamber 
13 and the recovery room 14 with the flexible type container 12 contained in the 
tank 11. While an oil supply port and effluent opening (all are illustration 
abbreviations) are prepared in a tank 11 and the methylcyclohexane of a 
combustion chamber 13 is supplied from an oil supply port, the toluene of the 
recovery room 14 is discharged outside from effluent opening. This operation 
gestalt also adopts the recovery liquid storage method which collects and keeps 
the toluene which is the dehydrogenation product of the methylcyclohexane 
which is a fuel. Both the toluene that is the methylcyclohexane and resultant 



which are a fuel is liquids in ordinary temperature. 
[0123] The combustion chamber 13 of a fuel tank 10 is connected to an auxiliary 
tank 101 through a duct 100, and methylcyclohexane liquid is sent to an auxiliary 
tank 101 with the pump 102 formed on the duct 100. The chemical heat pump 
HP2 of a methylcyclohexane / toluene system consists of a dehydrogenation 
system part and a hydrogenation system-of-reaction part. 
[0124] The dehydrogenation system part is equipped with the auxiliary tank 101, 
the duct 103 which connects an inlet port to an auxiliary tank 101, and the pump 
104 formed on the duct 103, a heat exchanger 105, the dehydrogenation 
machine 106 as a dehydrogenation means and a condenser 107. The outlet of a 
duct 103 is connected to the vapor-liquid-separation machine 108. With the 
dehydrogenation vessel 106, dehydrogenation of a methylcyclohexane is carried 
out to a heat source using generation of heat (exhaust heat) of the chemical heat 
pump HP1 for cooling (low temperature side), and toluene and the hydrogen 
mixture of gas are generated. The hydrogenation reactor (exothermic reaction 
machine) 56 and the dehydrogenation machine 106 of this chemical heat pump 
HP1 for cooling constitute the heat exchanger in which heat exchange is 
possible. Endothermic reaction in the dehydrogenation machine 106 is 



advanced at the exoergic temperature of about 200 degrees C of the chemical 
heat pump HP1 for cooling. The internal temperature of the dehydrogenation 
machine 106 is adjusted by dehydrogenation temperature (about 200 degrees 
C) by control of the heater 60 by the control section C7 based on the detection 
value of a temperature sensor 59. The sensible heat of the mixture of gas after 
dehydrogenation is used from the preheating of a methylcyclohexane by the 
heat exchanger 105. In a condenser 107, toluene is liquefied and liquefaction 
separation of the toluene (111 degrees C of boiling points) is carried out at the 
vapor-liquid-separation machine 108. Catalyst support of the interior of the 
dehydrogenation machine 106 is carried out, and for example, alumina support 
platinum etc. is used for a catalyst. In addition, the 1st chemical heat pump is 
constituted by chemical heat pump HP1, and the 2nd chemical heat pump is 
constituted by chemical heat pump HP2. 

[0125] The vapor-liquid-separation machine 108 is connected to the auxiliary 
tank 101 through the duct 109. The condenser 110 is formed on the duct 109. 
The gas containing the hydrogen in the vapor-liquid-separation machine 108 is 
sent to an auxiliary tank 101 through a duct 109. 
[0126] The hydrogen demarcation membrane (hydrogen permeable film) 111 is 



formed in an auxiliary tank 101, and the hydrogen supply line 112 is connected 
to ** of the downstream which separated the hydrogen demarcation membrane 
111. The pure hydrogen which passed through the hydrogen demarcation 
membrane 111 is supplied to a fuel cell 1 through the hydrogen supply line 112. 
On the hydrogen supply line 112, the reducing valve 113 and the flow control 
valve (MFC) 114 are formed. When it is judged by the control section C6 that a 
generation of electrical energy is required, while a flow control valve 114 is 
opened, it is controlled by the opening according to the amount of demand 
generations of electrical energy, and hydrogen is supplied to a fuel cell 1 by the 
flow rate according to the amount of demand generations of electrical energy. A 
reducing valve 113 decompresses the pressure of hydrogen by the upstream of 
a flow control valve 114. 

[0127] On the other hand, the hydrogenation system-of-reaction part is equipped 
with the vapor-liquid-separation machine 108, the circulation duct 115 which 
connects an inlet port and an outlet to the vapor-liquid-separation machine 108, 
and the pump 116 formed on the circulation duct 115, the hydrogenation reactor 
117, a heat exchanger 118, a reducing valve 119 and a condenser 120. The 
hydrogen supply line 121 which branched from the hydrogen supply line 112 



between the pump 116 and the hydrogenation reactor 117 is connected to the 
circulation duct 115. Two compressors 122 are formed on the hydrogen supply 
line 121. After hydrogen is compressed into high pressure (for example, about 
20 atmospheric pressures) by two compressors 122, it is supplied to the 
upstream of the hydrogenation reactor 117. Moreover, the internal temperature 
of the hydrogenation reactor 117 is adjusted with the heating by the 
hydrogenation reaction temperature which is about 350 degrees C by controlling 
the heater 124 which the temperature sensor 123 was formed in the 
hydrogenation reactor 117, and was formed in the duct 115 by the control 
section C11 based on the detection value of a temperature sensor 123. 
[0128] Catalyst support of the interior of the hydrogenation reactor 1 17 is carried 
out, and for example, alumina support platinum etc. is used for a catalyst. In the 
hydrogenation reactor 117, the balanced mixture of a methylcyclohexane, 
toluene, and hydrogen is obtained by the toluene hydrogenation reaction 
(exothermic reaction: about 350 degrees C). That is, a methylcyclohexane is 
reproduced by performing the hydrogenation reaction of toluene with the 
hydrogenation reactor 117. The sensible heat of the balanced mixed gas after a 
hydrogenation reaction is used from the preheating of hydrogen by the heat 



exchanger 118. After the balanced mixed gas after a toluene hydrogenation 
reaction is decompressed with a reducing valve 119 while it is lowered, when it 
passes along a heat exchanger 118, it is in the condition that toluene (111 
degrees C of boiling points) was liquefied with the condenser 120, and it flows 
back in the vapor-liquid-separation vessel 108. 

[0129] With the vapor-liquid-separation vessel 108, unreacted toluene (111 
degrees C of boiling points) is liquefied, and methylcyclohexane gas (101 
degrees C of boiling points) is sent to an auxiliary tank 101 through a duct 109. A 
methylcyclohexane is liquefied with the condenser 110 formed in the middle of 
on a duct 109, and it is stored by the auxiliary tank 101. 
[0130] A liquid level sensor 125 is formed in an auxiliary tank 101, and when the 
pump 102 on a duct 100 drives by the control section C12 based on the 
detecting signal of a liquid level sensor 125, the methylcyclohexane liquid more 
than the amount of setup (setting oil level) is always stored in the auxiliary tank 
101. 

[0131] Moreover, the duct 126 for discharging toluene liquid is connected to the 
vapor-liquid-separation machine 108 between the recovery rooms 14 of a fuel 
tank 10. Toluene liquid collected on the vapor-liquid-separation machine 108 is 



sent to the recovery room 14 of a fuel tank 10 about the daily dose beyond the 
amount of setup (setting oil level), when the pump 128 on a duct 126 drives by 
the control section C13 based on the detecting signal of a liquid level sensor 127 
which detects the oil level. In addition, a vapor-liquid-separation means is 
constituted by a condenser 110,120, the vapor-liquid-separation machine 108, 
an auxiliary tank 101, the hydrogen demarcation membrane 111, a duct 112,126, 
and pump 128 grade. 

[0132] Exhaust heat of the hydrogenation reactor 1 17 is used for the heat source 
of the generation-of-electrical-energy system GS. The 
generation-of-electrical-energy system GS equips the tank 130, the circulation 
duct 131 which connects an inlet port and an outlet to a tank 130, the pump 132 
formed on the circulation duct 131, the steam generator (heat-receiving 
machine) 133, the scrolling type expansion machine 134 and a condenser 135, 
and the scrolling type expansion machine 134 as a heat engine with the 
generator 136 by which drive connection was carried out. Drive control of the 
pump 132 is carried out by the control section C1 1 based on the detecting signal 
of the temperature sensor 123 formed in the hydrogenation reactor 117. The 
hydrogenation reactor 117 and the steam generator 133 constitute a heat 



exchanger, and a steam is generated from water by the steam generator 133 by 
making the exothermic reaction heat in the hydrogenation reactor 117 into a heat 
source. The scrolling type expansion machine 134 is driven with a steam, a 
generator 136 drives with the driving force, and a generation of electrical energy 
is performed. The power generated with the generator 136 is stored in the 
dc-battery which is not illustrated, and is used as a supply voltage of the fuel cell 
system FCS. In addition, an exhaust heat means and a 
generation-of-electrical-energy means are constituted by the hydrogenation 
reactor 117, a tank 130, the circulation duct 131, a pump 132, the steam 
generator 133, the scrolling type expansion machine 134, a condenser 135, and 
the generator 136. 

[0133] According to this operation gestalt, the effectiveness of (1) - (4), (6), and 
(9) as well as the 2nd operation gestalt is acquired. In addition, the following 
effectiveness is acquired. (10) Since it generates electricity using exhaust heat, 
the generating efficiency per fuel unit can be raised. Moreover, since the 
scrolling type expansion machine which is a direct vent system is used, 
compared with an open-end turbine, it is not based on the height of rotational 
speed, but high mechanical efficiency is acquired in a large rotational frequency 



region. 

[0134] (4th operation gestalt) The 4th operation gestalt which materialized this 
invention is hereafter explained according to drawing 10 and drawing 1 1 . 
[0135] The fuel cell system FCS of this operation gestalt burns the recovery 
liquid which collected the resultants after dehydrogenation by the burner, and is 
used as a heat source of dehydrogenation. The radiator by cooling water is used 
for cooling of a fuel cell 1 as usual. 
[0136] As shown in drawing 10 , the fuel cell system FCS is equipped with a fuel 
cell 1 and the hydrogen distribution system 2. The hydrogen distribution systems 
2 are collected like said 1st operation gestalt, and keep the acetone which is the 
resultant while the dehydrogenation generates hydrogen by using IPA as a fuel 
and supplying a fuel cell 1. In addition, illustration is omitted about the air supply 
system (air supply system) of a fuel cell 1. 
[0137] The fuel tank 140 as a fuel liquid storage means and a recovery liquid 
storage means is equipped with a tank 141 and the diaphragm 142 as a movable 
batch prepared in the tank 141 so that the interior of a tank 141 might be divided 
to two upper and lower sides. In the tank 141, a combustion chamber 13 is 
divided by the diaphragm 142 bottom, and the recovery room 14 is divided by 



the diaphragm 142 bottom. A diaphragm 142 consists of rubber which has 
oilproof [ high ] to a fuel. As shown in drawing 1 1 (a), when there are many fuels, 
a diaphragm 142 carries out elastic deformation so that it may dent upwards, 
and while the volume of a combustion chamber 13 becomes large, the volume of 
the recovery room 14 becomes narrow. As shown in drawing 1 1 (b), when there 
are few fuels, a diaphragm 142 carries out elastic deformation so that it may dent 
below, and while the volume of a combustion chamber 13 becomes narrow, the 
volume of the recovery room 14 becomes large. That is, a diaphragm 142 
deforms and the volume of both ** 13 and 14 is changed so that the loss in 
quantity of a fuel and the increase in quantity of recovery liquid by consumption 
of a fuel may be made to balance. In addition, the hydrogen demarcation 
membrane 155 is formed in the fuel tank 140 of the method of drawing 1 1 , and it 
is used with this operation gestalt. 

[0138] The hydrogen distribution system 2 has the dehydrogenation machine 
145 and condenser 146 as the pump 144 and the dehydrogenation means which 
the outlet was prepared on the duct 143 connected to the 
vapor-liquid-separation machine 147, and the duct 143 while an inlet port is 
connected to the combustion chamber 13 of a fuel tank 140 and a fuel tank 140. 



The catalyst which can be used for the dehydrogenation machine 145 is the 
same as that of the 1st operation gestalt. 
[0139] The hydrogen and the acetone which were generated by the 
dehydrogenation of IPA in the dehydrogenation machine 145 are sent to the 
vapor-liquid-separation machine 147, where IPA (81 degrees C of boiling points) 
is liquefied with a condenser 146. The duct 148 connected to the 
vapor-liquid-separation machine 147 is connected between the pump 144 and 
the dehydrogenation machine 145 to the duct 143. If an oil level becomes based 
on the detection value of a liquid level sensor 150 which the pump 149 was 
formed on the duct 148 and prepared in the vapor-liquid-separation machine 147 
more than a setting oil level, it will change to a pump 144 by the control section 
C15, a pump 149 will drive, and IPA of the vapor-liquid-separation machine 147 
will be supplied to the dehydrogenation machine 145. 
[0140] The duct 151 connected to the vapor-liquid-separation machine 147 is 
connected to the vapor-liquid-separation machine 152, and the condenser 153 is 
formed on the duct 151. An acetone (56 degrees C of boiling points) is liquefied 
with the intermediate condenser 153 through a duct 151, and, as for the gas in 
the vapor-liquid-separation machine 147, liquefaction separation of the acetone 



is carried out at the vapor-liquid-separation machine 152. The gas in the 
vapor-liquid-separation machine 152 is sent to the recovery room 14 of a fuel 
tank 140 through a duct 154, and if the acetone in the vapor-liquid-separation 
machine 152 reaches a predetermined oil level, it will flow into the recovery room 
14 of a fuel tank 140 through a duct 154. 
[0141] The hydrogen demarcation membrane 155 is formed in the recovery 
room 14 of a fuel tank 140, and the duct 156 is connected to ** of the 
downstream which separated the hydrogen demarcation membrane 155. On the 
duct 156, the reducing valve 157 and the flow control valve 158 are formed. If it 
judges that a control section C15 needs to be generated electricity, while 
opening a flow control valve 158, it will control to the opening according to the 
amount of demand generations of electrical energy, and hydrogen will be 
supplied to a fuel cell 1 by the flow rate according to the amount of demand 
generations of electrical energy. A reducing valve 157 decompresses the 
pressure of hydrogen by the upstream of a flow control valve 158. 
[0142] If the pressure sensor 159 for detecting the pressure of hydrogen is 
formed in the recovery room 14 of a fuel tank 140 and the pressure of hydrogen 
becomes under the set point based on the detection value of a pressure sensor 



159, a pump 144 or a pump 149 will drive by the control section C15, and IPA 
will be supplied to the dehydrogenation machine 145. In addition, a 
vapor-liquid-separation means is constituted by a fuel tank 140, a condenser 
146,153, the vapor-liquid-separation machine 147,152, a duct 143,151,154, and 
hydrogen demarcation membrane 155 grade. 

[0143] The duct 160 connected to the recovery room 14 of a fuel tank 140 is 
connected to the burner 161 as a combustion means, and the pump 162 is 
formed on the duct 160. If a burner 161 is located near the dehydrogenation 
machine 145 and the pressure of the hydrogen of the recovery room 14 
becomes below the drive initiation set pressure of a pump 144 (149) by decision 
based on the detection value of a pressure sensor 159, while a pump 162 drives 
by the control section C15, a burner 161 will be lit like. A temperature sensor 163 
is formed in the dehydrogenation machine 145, the rotational speed of a pump 
162 is controlled by the control section C15 so that the internal temperature of 
the dehydrogenation machine 145 turns into dehydrogenation temperature of 
about 80 degrees C of a fuel (IPA) based on the detection value of a 
temperature sensor 163, and the amount of acetones supplied to a burner 161 is 
adjusted. Therefore, some recovery liquid (acetone) is used as a heat source of 



the dehydrogenation machine 145 by burning by the burner 161. In addition, it is 
also possible to use the heat of combustion of a burner 161 as auxiliary heat 
sources at the time of low-temperature starting etc. 
[0144] Although the method which burns the acetone which is that recovery 
liquid using IPA was adopted as the fuel with this operation gestalt, a fuel may 
be except IPA and can also use a cyclohexane and a methylcyclohexane as a 
fuel. In this case, what is necessary is just to control combustion of a burner 161 
by the control section C15 based on the detection value of a temperature sensor 
163 so that the internal temperature of a dehydrogenation machine turns into 
dehydrogenation temperature of the hydrogen-containing organic system 
compound used for a fuel since the dehydrogenation temperature of a fuel 
differs from IPA. 

[0145] According to this operation gestalt, C02 generated by combustion in the 
effectiveness of (1) stated with said 1st operation gestalt is discharged by 
atmospheric air, but there are few discharges than conventional methanol 
reforming, and except it, while effectiveness equivalent to (1) is acquired, the 
effectiveness of (2) - (4) is acquired similarly. Namely, C02 Though it is the pure 
hydrogen supply system which is not mixed, it is conventionally known for 



comprehensive evaluation of small, a light weight, handling ease, an 
infrastructure development side, etc., and also excels compared with the fuel cell 
system of a method. Therefore, though it is more practical as a fuel cell system 
for mount and is a recovery liquid storage method further, by using the 
diaphragm-type fuel tank 140, the tank volume can be stopped small and it 
contributes also to a system-wide miniaturization. Furthermore, the following 
effectiveness is acquired. 

(10) Since recovery liquid is burned and it considers as the heat source of the 
dehydrogenation machine 145, recovery liquid can be used effectively. 
Moreover, when using it, for example for mount, it contributes in the direction 
which extends mileage with loss in quantity by combustion consumption of 
recovery liquid. 
[0146] (5th operation gestalt) The 5th operation gestalt is explained based on 
drawing 12 below. This operation gestalt is the example which adopts other 
generation-of-electrical-energy methods in the case of generating electricity like 
said 3rd operation gestalt using the waste heat of a fuel cell 1, and the 
generation-of-electrical-energy method using the Seebeck effect is used for it. 
[0147] As shown in drawing 12 , for example, where a heat exchanger plate 170 



is minded to the hydrogenation reactor 117 which constitutes chemical heat 
pump HP2, the thermo-electric generating element 171 as a 
generation-of-electrical-energy means is arranged. A thermo-electric generating 
element 171 consists of a n-type semiconductor 175 inserted between the 
elevated-temperature lateral electrode 172, two low-temperature lateral 
electrodes 173,174, and the elevated-temperature lateral electrodes 172 and the 
low-temperature lateral electrodes 173, and a p type semiconductor 176 inserted 
between the elevated-temperature lateral electrode 172 and the 
low-temperature lateral electrode 174. And each low-temperature lateral 
electrode 173,174 is connected to the minus electrode and plus electrode of a 
dc-battery 179 through wiring 177,178, respectively. 
[0148] If the heat by generation of heat of the hydrogenation reactor 1 17 is told 
through a heat exchanger plate 170, the elevated-temperature lateral electrode 
172 is heated, the elevated-temperature lateral electrode 172 becomes an 
elevated temperature and a temperature gradient arises between the 
low-temperature lateral electrodes 173,174, electromotive force will occur and a 
dc-battery 179 will be charged. 

[0149] Therefore, according to this operation gestalt, the same effectiveness as 



said 3rd operation gestalt is acquired. Furthermore, the following effectiveness is 
acquired. 

(11) If a thermo-electric generating element 171 is used, even if it is the exhaust 
heat temperature of low temperature level compared with the exhaust heat 
temperature required of a steam generation-of-electrical-energy method, it can 
generate electricity enough. 

[0150] (6th operation gestalt) The 6th operation gestalt is explained based on 
drawing 13 below. This operation gestalt is the modification of the 2nd operation 
gestalt. Although the method which builds two steps of chemical heat pump, and 
exhausts heat at an elevated temperature was adopted with the 2nd operation 
gestalt, with this operation gestalt, only the chemical heat pump for cooling 
carries out much more, and the hydrogen product is considering the 
hydrogenation reaction as the configuration which is not performed only by the 
dehydrogenation of a fuel. The point which is the recovery liquid storage method 
which collects and keeps the reaction generation liquid after the 
dehydrogenation of a fuel is the same. 

[0151] As shown in drawing 13 , the configuration of the fuel cell cooling system 
CS for cooling a fuel cell 1 is fundamentally [ as the 2nd operation gestalt ] the 



same, and is a configuration of having built the chemical heat pump HP1 of IPA / 
acetone system. In this example, the radiator is added to the down-stream 
region of a hydrogenation reactor. In addition, chemical heat pump HP1 
constitutes the 1st chemical heat pump. 

[0152] The hydrogen distribution system 2 which constitutes the fuel cell system 
FCS is equipped with the fuel cell cooling system CS and the hydrogen supply 
system HSS. The fuel cell cooling system CS has the pump 52 formed on the 
tank 50, the circulation duct 51 which goes via the interior of a fuel cell 1 while an 
inlet port and an outlet are connected to a tank 50, and the circulation duct 51, a 
heat exchanger 53, the dehydrogenation machine (endothermic-reaction 
machine) 54, a heat exchanger 55, the hydrogenation reactor (exothermic 
reaction machine) 56, a radiator 180, and a condenser 57. The dehydrogenation 
machine 54 is built in the fuel cell 1. Moreover, the cold blast machine 181 for 
ventilating a radiator 180 near the radiator 180 is formed. Since the exhaust heat 
part which carried out the temperature up and was exhausting heat with 
elevated-temperature side chemical heat pump in said 2nd operation gestalt was 
lost, the radiator 180 and the cold blast machine 181 were added for preparing 
the alternative exhaust heat part. 



[0153] A temperature sensor 58 is formed in a fuel cell 1, and after a fuel cell 1 
becomes operating temperature, based on the detection value of a temperature 
sensor 58, a pump 52 is driven by the control section C6. Moreover, a 
temperature sensor 59 is formed in the hydrogenation reactor 56, and by 
controlling a heater 60 by the control section C7 based on the detection value of 
a temperature sensor 59, temperature control is carried out so that the inside of 
the hydrogenation reactor 56 may serve as hydrogenation reaction temperature 
(about 200 degrees C). Moreover, the tip of the duct 70 connected to the tank 50 
is connected in the upstream of the hydrogenation reactor 56 of the circulation 
duct 51, and the internal pressure of a tank 50 exceeds the set point by driving 
by the control section C6 based on the detection value of the pressure sensor 
(not shown) with which the compressor CP 2 formed on the duct 70 was formed 
in the tank 50. 

[0154] Next, a hydrogen supply (generation) system is explained. The 2nd 
operation gestalt and configuration differ from each other [ a system with the 
hydrogen supply system HSS from the fuel tank 10 to / system / the 
vapor-liquid-separation machine 88 ]. It changes to the chemical heat pump of a 
cyclohexane/benzenoid, and becomes only a dehydrogenation system. 



[0155] The combustion chamber 13 of a fuel tank 10 is connected to the 
vapor-liquid-separation machine 88 through a duct 183, and a pump 184, the 
heat exchanger 185, the dehydrogenation machine 186 as a dehydrogenation 
means, the flow control valve (MFC) 187, and the condenser 188 are formed on 
the duct 183. The dehydrogenation machine 186 constitutes the heat exchanger 
with the hydrogenation reactor 56. Catalyst support of the interior of the 
dehydrogenation machine 186 is carried out, and for example, alumina support 
platinum etc. is used for a catalyst. With the dehydrogenation vessel 186, 
benzene and hydrogen are generated by the dehydrogenation of a cyclohexane 
and the sensible heat is used from the preheating of a cyclohexane by the heat 
exchanger 185. 
[0156] Benzene (80 degrees C of boiling points) is liquefied with the condenser 
188 with which the gas after cyclohexane dehydrogenation was formed in the 
middle of on a duct 183, and vapor liquid separation of hydrogen and the 
benzene is carried out to the vapor-liquid-separation machine 88. 
[0157] The hydrogen demarcation membrane 91 is formed in the 
vapor-liquid-separation machine 88, and the hydrogen supply line 92 is 
connected to ** of the downstream which separated the hydrogen demarcation 



membrane 91. From the vapor-liquid-separation machine 88, the pure hydrogen 
which passed through the hydrogen demarcation membrane 91 is discharged by 
the fuel cell 1 through the hydrogen supply line 92. On the hydrogen supply line 
92, the reducing valve 93 and the flow control valve (MFC) 94 are formed. If a 
control section C6 has a generation-of-electrical-energy demand command, a 
flow control valve 94 will be made to open, it will control to the opening according 
to the amount of demand generations of electrical energy, and hydrogen will be 
supplied to a fuel cell 1 by the flow rate according to the amount of demand 
generations of electrical energy. A reducing valve 93 decompresses the 
pressure of hydrogen by the upstream of a flow control valve 94. 
[0158] Based on the detecting signal of a pressure sensor 95 which detects the 
pressure of the hydrogen in the vapor-liquid-separation machine 88, a flow 
control valve 187 is controlled by the control section C9, and hydrogen is always 
stored in the vapor-liquid-separation machine 88 more than a set pressure. 
Moreover, the duct 97 is connected among both so that the 
vapor-liquid-separation machine 88 and the recovery room 14 of a fuel tank 10 
may be connected. The pump 98 is formed on the duct 97. The liquid level 
sensor 99 which detects benzene volume is formed in the 



vapor-liquid-separation machine 88, and a control section C9 drives a pump 98 
based on the detecting signal of a liquid level sensor 99, and it sends benzene to 
the recovery room 14 of a fuel tank 10 so that the benzene volume in the 
vapor-liquid-separation machine 88 may not exceed the amount of setup. 
[0159] A pump 184 will be mostly driven to coincidence, if a flow control valve 
187 is opened. Namely, a pump 184 is driven at the drive rate which can supply 
the cyclohexane of the amount which can generate only the hydrogen with which 
the hydrogen flow which a flow control valve 1 87 is opened and is supplied to the 
vapor-liquid-separation machine 88 is compensated to the dehydrogenation 
machine 186. In addition, a vapor-liquid-separation means is constituted by the 
vapor-liquid-separation machine 88, a condenser 188, ducts 92 and 97, and 
pump 98 grade. 

[0160] According to this operation gestalt, the effectiveness of (1) - (4) and (8) as 
well as said 2nd operation gestalt is acquired. Furthermore, the following 
effectiveness is acquired. 

(12) Although the number of chemical heat pump is one, since a radiator 180 is 
in the thing for lowering the gas temperature of about 200 degrees C, compared 
with a configuration, its exhaust heat effectiveness is conventionally [ which 



lowers the cooling water temperature of 80 degrees C ] high, and it can make a 
radiator 180 small. 

[0161] (7th operation gestalt) The 7th operation gestalt is explained based on 
drawing 14 below. This operation gestalt is the example which carried the fuel 
cell system FCS in the automobile, and is related with the fuel recycle system 
which reuses in an automobile the recovery liquid which carried out recovery 
storage. 

[0162] As shown in drawing 14 , the fuel cell system FCS is carried in the 
automobile 200 as a car. An automobile 200 drives the electric motor for transit 
(not shown) with the power which the fuel cell 1 generated, and runs. The fuel in 
the combustion chamber 13 of the fuel tank 10 carried in the automobile 200 is 
consumed by running, and the reaction generation liquid after the 
dehydrogenation of a fuel (recovery liquid) is collected, and it is kept at the 
recovery room 14. 

[0163] When supplying with oil in the oil supply stand 210, while a fuel is refueled 
by the combustion chamber 13 with a pump 213,214 via the oil supply hose 21 1 
and the drain oil hose 212 which were connected with the fuel tank 10, the 
recovery liquid in the recovery room 14 is collected. While the fuel tank 220 and 



the reaction generation liquid tank 230 which were connected in the oil supply 
stand 210 and the duct 215,216 are installed in an oil supply location and the oil 
supply hose 211 is connected to a fuel tank 220, the drain oil hose 212 is 
connected to the reaction generation liquid tank 230. The fuel tank 220 and the 
reaction generation liquid tank 230 are connected to the large-sized 
hydrogenation reactor 240 through the duct 217,218, respectively, the 
equipment which the hydrogenation reactor 240 makes carry out the 
hydrogenation reaction of the recovery liquid, and reproduces a fuel -- it is -- the 
basic structure ~ said the 1- it is the same as that of the hydrogen distribution 
system in each 3rd operation gestalt. 

[0164] Therefore, the recovery liquid collected from the fuel tank 10 of an 
automobile 200 by the reaction generation liquid tank 230 with the pump 214 via 
the drain oil hose 212 when supplying with oil is sent to the hydrogenation 
reactor 240 through a duct 218. And in the hydrogenation reactor 240, the 
hydrogenation reaction of recovery liquid is performed and a fuel is reproduced. 
The fuel reproduced with the hydrogenation reactor 240 is sent to a fuel tank 220 
through a duct 217, and is refueled in an automobile 200 through a duct 215 and 
the oil supply hose 211 as a fuel at the time of oil supply. In addition, each tank 



220,230 may be connected with the hydrogenation reactor 240 which the 
hydrogenation reactor 240 does not necessarily need to be installed in the oil 
supply location, for example, was installed far away through the pipeline. 
[0165] According to this operation gestalt, the following effectiveness is acquired. 
(13) While the automobile 200 carrying the fuel cell system FCS does not 
discharge C02, also when the recycle system which reproduces to a fuel the 
recovery liquid (reaction generation liquid) collected from the automobile 200 
with the hydrogenation reactor 240 outside a vehicle is built, the configuration 
which does not discharge C02 is possible. Therefore, the system (however, with 
the 4th operation gestalt, C02 of the minute amount when burning recovery 
liquid is discharged) which does not discharge any C02 in the system of fuel 
recycle can be offered. 

[0166] (8th operation gestalt) The 8th operation gestalt is explained based on 
drawing 15 below, this operation gestalt -- the 1- also when the fuel cell system 
FCS of the 3rd and 5th operation gestalten is carried in an automobile, 
especially an automobile carries out a transit halt and the need for a generation 
of electrical energy is lost about the control approach which controls the fuel cell 
system FCS suitably, the control which continues the generation of electrical 



energy by hydrogen generation or exhaust-heat use within limits of which energy 
balance consists using remaining heat performs. 

[0167] In the fuel cell system FCS carried in the automobile 200 like said 7th 
operation gestalt, a microcomputer is built in the control unit MC (shown in 
drawing 14 ), and the remaining-heat operation control program data shown in 
the memory with the flow chart of drawing 15 performed by the central 
processing unit (CPU) are memorized. Moreover, it connects with the speed 
sensor 201 of an automobile 200 electrically at the control unit (shown in 
drawing 14 ). In addition, a remaining-heat operation control means is 
constituted by the various devices used for control unit MC, a speed sensor 201 , 
and remaining-heat operation. 

[0168] In the operational status by which the start key prepared in the 
automobile 200 was turned on, when it is judged that power consumption is 
detected by the electric system of an automobile, and there is the need for a 
generation of electrical energy, it is ordered in a generation of electrical energy 
of the fuel cell system FCS. And when a transit halt is detected by the speed 
sensor etc. and the need for a generation of electrical energy is lost, CPU 
performs the program of drawing 15 . In addition, with said 3rd operation gestalt, 



since there is a generator, the power which carried out the remaining-heat 
generation of electrical energy is charged at a dc-battery. Moreover, since it 
does not have a generator with the 1st and 2nd operation gestalten, 
remaining-heat operation performs generation of hydrogen, and playback of a 
fuel. 

[0169] Hereafter, a remaining-heat operation control is explained based on the 
flow chart of drawing 15 . At step (it is only hereafter described as S) 10, it 
judges first whether it is a car halt. If are not judged as a car halt, and this routine 
is ended and it is judged as a car halt, it will progress to S20. 
[0170] The hydrogen supply to a fuel cell is suspended in S20. That is, clausilium 
of the flow control valve (MFC) which controls supply of the hydrogen to a fuel 
cell is carried out. All the heaters for temperature control are also turned OFF at 
this time. 
[0171] In the following S30, it judges whether fuel cell temperature is more than 
laying temperature. That is, based on the input value from any one, it judges at 
least whether it is in the temperature region in which complementary heat 
utilization is possible in hydrogen generation, fuel playback, and an exhaust heat 
generation of electrical energy among the temperature sensor formed in the fuel 



cell 1 or the temperature sensor formed in the hydrogenation reactor of a fuel 
cell cooling system, and the temperature sensor for detecting the temperature of 
the dehydrogenation machine of a hydrogen product further. Laying temperature 
is set as the minimum temperature of the temperature region in which 
complementary heat utilization is possible. Since it is dependent on the waste 
heat temperature of a fuel cell 1 whether elevated-temperature side chemical 
heat pump generates heat even when equipping multistage with chemical heat 
pump, if the temperature of a fuel cell 1 is seen, it is turned out whether 
complementary heat utilization is possible. Therefore, also when using the 
detection value of a temperature sensor prepared in elevated-temperature side 
chemical heat pump, based on the detection value, it will be judged indirectly 
whether the temperature of a fuel cell 1 is the temperature in which 
complementary heat utilization is possible. And with [ fuel cell temperature ] 
laying temperature [ more than ], it progresses to S40, and if fuel cell 
temperature is not more than laying temperature, it will progress to S50. 
[0172] In S40, control which continues remaining-heat operation of a hydrogen 
distribution system is carried out. That is, where a generation of electrical energy 
of a fuel cell 1 is suspended, required devices, such as a pump for fuel supply 



and a compressor for hydrogen supply, are controlled to make operation of the 
predetermined system according to each operation gestalt continue among a 
hydrogen product, a fuel reversion system, and an exhaust heat 
generation-of-electrical-energy system. 
[0173] And if fuel cell temperature turns into under laying temperature, operation 
of a hydrogen distribution system will be stopped in S50. In addition, even if it is 
the temperature requirement where energy balance is not realized, when it is 
necessary to cool a fuel cell 1, about a cooling system at least, operation is 
continued separately. 
[0174] Therefore, according to this operation gestalt, the following effectiveness 
is acquired. 
(14) When an automobile 200 carries out a transit halt and suspends a 
generation of electrical energy, carry out continuation operation of at least one 
according to each fuel cell system configuration of hydrogen generation, fuel 
playback, and exhaust heat generations of electrical energy using remaining 
heat. For this reason, since hydrogen and the fuel which become the origin of 
power or power using remaining heat are generated, a deployment of remaining 
heat can raise the generating efficiency of the fuel cell system FCS. Moreover, 



the mileage per fuel unit can be extended by an exhaust heat generation of 
electrical energy or playback of a fuel. 

(9th operation gestalt) The 9th operation gestalt is explained based on drawing 
16 and d rawing 17 below. 

[0175] A fuel cell is used also for power sources used for that fuel recycle, such 
as each facility and a transportation means, by this operation gestalt about the 
recycle system of a fuel like the 7th operation gestalt. 
[0176] Resources, such as natural gas and petroleum, are abundant and convey 
the recovery liquid (dehydrogenation product) kept as spent fuel with the 
automobile, the private electric generator, etc. to overseas where the 
manufacturing cost of hydrogen is comparatively cheap, a fuel is manufactured 
by hydrogenating recovery liquid overseas (playback), and the large-scale 
recycle system which uses the fuel conveyed to domestic from overseas with a 
domestic automobile, a domestic private electric generator, etc. is built. 
[0177] This recycle system is classified into nine by the Lord who shows drawing 
16 and drawing 17 

The last course ** automobile 200 an automobile 200 runs ** Oil supply A stand 
** stand with the facility for oiling 250 for carrying out Between ports 



Rail-and-road-transportation ** recovery liquid and the fuel which are conveyed 
by tanker 260 Natural resources, such as natural gas in overseas [ ocean 
transportation ** ] to which recovery liquid and a fuel are conveyed using the port 
** tanker 280 with the storage facility 270 for stocking temporarily, and petroleum, 
mining ** mining to reforming of the pipeline ** natural resource for conveying 
the natural resource carried out, or the power of an electric power plant The 
tanker 260 and tanker 280 as the hydrogenation process automobile 200 and a 
mobile for liquid conveyance which reproduce a fuel from the recovery liquid 
which the hydrogen generation process ** tanker 280 using the electrolysis of 
water to depend carried in are all a fuel cell system (however). Here, the part 
202,261,281 except a tank is carried and it moves with the power of the electric 
actuator (an illustration picture is not carried out) which uses a fuel cell as a 
power source. Moreover, the fuel cell system (however, part except a tank) 
251,271,291 is installed in a facility for oiling 250, a storage facility 270, and the 
hydrogenation facility 290 as a fuel playback means, and required power is 
provided with a fuel cell with each facility 250,270,290. And the movable partition 
tank by which the combustion chamber 13 and the recovery room 14 were 
divided with the movable batches 263 and 283,253,273,293 is used for the tanks 



262 and 282,252,272,292 arranged by a tanker 260, the tanker 280, the facility 
for oiling 250, the storage facility 270, and the hydrogenation facility 290 for the 
purpose of transportation and storage of recovery liquid and a fuel. Some fuels 
stored in the combustion chamber 13 of tanks 262 and 282,252,272,292 are 
used for the fuel cell systems 261 and 281,251,271,291 arranged by each 
mobile 260,280 for transportation, and each facility 250,270,290 as a fuel for 
hydrogen generation required for a generation of electrical energy, and the 
method which keeps the recovery liquid after fuel use in the recovery room 14 of 
tanks 262 and 282,252,272,292 is used for them. Originally namely, the tank 262 
with which the mobile 260,280 for transportation and the facility 250,270,290 
were equipped for the purpose of transportation and storage of a fuel and 
recovery liquid and the fuel in 282,252,272,292 While using a part for a 
generation of electrical energy by the fuel cell systems 261 and 281 ,251 ,271 ,291 
arranged by the mobile 260,280 for transportation and facility 250,270,290 as a 
power unit The resultant (recovery liquid) generated by consumption of the fuel 
used for the generation of electrical energy is kept on tanks 262 and 
282,252,272,292. That is, the equipment tank for transportation or storage is 
diverted as a fuel tank of the fuel cell systems 261 and 281,251,271,291. 



[0178] The fuel cell systems 261 and 281,251,271,291 of the thing and basic 
configuration which were stated with said each operation gestalt except for the 
point which takes the configuration whose things other than automobile 200 
divert a equipment tank arranged by the automobile 200, the mobile 260,280 for 
transportation, and the facility 250,270,290 are the same. 
[0179] An automobile 200 carries the fuel cell system 202 and a fuel tank 10. A 
fuel tank 10 is a diaphragm type tank divided by two 13 and 14 with the movable 
batch 203 with which the inside of a tank 10 consists of a diaphragm, and two 
volume [ 13 or 14 ] changes with deformation of the movable batch 203 
autonomously according to change of volume. 

[0180] The oil supply stand 210 installed in the facility for oiling 250 is equipped 
with 2 sets of pumps 254,255,256,257 of the tank 252 installed underground 
connected with 13 and 14 through piping two rooms. A tank 252 is a diaphragm 
type tank which uses a diaphragm for the movable batch 253. When refueling an 
automobile 200, while a fuel is refueled by the combustion chamber 13 of the 
fuel tank 10 of an automobile 200 by the drive of a pump 254 from the 
combustion chamber 13 of a tank 252 through the oil supply hose 211, the 
recovery liquid of the recovery room 14 of the fuel tank 10 of an automobile 200 



is collected by the drive of a pump 255 through the drain oil hose 212 at the 
recovery room 14 of a tank 252. Moreover, the fuel cell system 251 keeps the 
resultant generated by the generation of electrical energy in the recovery room 
14 of a tank 252 while using some fuels for a tank 252 which are connected with 
13 and 14 through piping two rooms, and were stored in the tank 252 for a 
generation of electrical energy. 

[0181] A tanker 260 carries the tank 262 as the fuel cell system 261 and a tank 
for liquid conveyance, and it keeps the resultant generated by the generation of 
electrical energy in the recovery room 14 of a tank 262 while the fuel cell system 
261 uses some fuels stored in the tank 262 for a generation of electrical energy. 
A tank 262 is a piston type tank divided by two 13 and 14 with the movable batch 
263 with which the inside of a tank 262 consists of a piston, and two volume [ 13 
or 14 ] changes with migration of the movable batch 263 autonomously 
according to change of volume. A tanker 260 runs between a facility for oiling 
250 and storage facilities 270, and takes charge of rail and road transportation of 
a fuel and recovery liquid. While the fuel which the tanker 260 conveyed to the 
facility for oiling 250 from the storage facility 270 is supplied to the combustion 
chamber 1 3 of a tank 252 by the drive of a pump 257 through the oil supply hose 



258 from the combustion chamber 13 of a tank 262, the recovery liquid in the 
recovery room 14 of a tank 252 is collected by the drive of a pump 256 through 
the drain oil hose 259 at the recovery room 14 of a tank 262. 
[0182] A storage facility 270 is equipped with a tank 272, the fuel cell system 271, 
and the oil supply stand 274 and the recovery stand 275. It is the structure where 
two flexible type containers 272a and 272b were joined to two steps of upper 
and lower sides, a tank 272 is a two-step flexible type tank divided by two 13 and 
14 with the movable batch 273 which consists of a part for the joint, and two 
volume [ 13 or 14 ] changes with migration of the movable batch 273 
autonomously according to change of volume. The fuel cell system 271 and 
each stand 274,275 are connected through the 2 rooms 13 and 14 and piping of 
a tank 272. The fuel cell system 271 keeps the resultant generated by the 
generation of electrical energy in the recovery room 14 of a tank 272 while using 
some fuels stored in the tank 272 for a generation of electrical energy. 
[0183] While the recovery liquid which the tanker 260 carried to the port from the 
facility for oiling 250 is collected by the drive of a pump 276 at the recovery room 
14 of the tank 272 of a storage facility 270, a fuel is refueled by the drive of a 
pump 277 from the combustion chamber 13 of a tank 272 to the combustion 



chamber 13 of a tanker 260. 

[0184] A tanker 280 carries the tank 282 as the fuel cell system 281 and a tank 
for liquid conveyance, and it keeps the resultant generated by the generation of 
electrical energy in the recovery room 14 of a tank 282 while the fuel cell system 
281 uses some fuels stored in the tank 282 for a generation of electrical energy. 
A tank 282 is a diaphragm type tank divided by two 13 and 14 with the movable 
batch 283 which consists of a diaphragm, and two volume [ 13 or 14 ] changes 
with deformation of the movable batch 283 autonomously according to change 
of volume. A tanker 280 navigates between a port with a storage facility 270, and 
ports with the hydrogenation facility 290, and takes charge of the ocean 
transportation of a fuel and recovery liquid. While the fuel in which the tanker 280 
carried out the ocean transportation to the storage facility 270 from the 
hydrogenation facility 290 is supplied to the combustion chamber 13 of a tank 
272 by the drive of a pump 278 through the oil supply hose 284 from the 
combustion chamber 13 of a tank 282, the recovery liquid in the recovery room 
14 of a tank 272 is collected by the drive of a pump 279 through the drain oil 
hose 285 at the recovery room 14 of a tank 282. 
[0185] As shown in drawing 17 , the hydrogenation facility 290 is equipped with 



the fuel cell system 291, a tank 292, and hydrogenation equipment 294 and the 
oil supply stand 295. A tank 292 is a diaphragm type tank divided by two 13 and 
14 with the movable batch 293 which consists of a diaphragm, and two volume 
[ 13 or 14 ] changes with deformation of the movable batch 293 autonomously 
according to change of volume. The fuel cell system 291, hydrogenation 
equipment 294, and the oil supply stand 295 are connected through the 2 rooms 

13 and 14 and piping of a tank 292. While the recovery liquid in which the tanker 
280 carried out the ocean transportation from the storage facility 270 to the 
hydrogenation facility 290 is collected from the recovery room 14 of a tank 282 
by the drive of a pump 297 through the oil supply hose 296 at the recovery room 

14 of a tank 292, the fuel in the combustion chamber 13 of a tank 292 is supplied 
to the combustion chamber 13 of a tank 282 by the drive of a pump 298 through 
the drain oil hose 299. 
[0186] Hydrogenation equipment 294 is the facility equipped with the 
hydrogenation reactor, and reproduces a fuel by the hydrogenation reaction of 
the recovery liquid (dehydrogenation product) stored in the recovery room 14 of 
a tank 292. The fuel generated by the hydrogenation reaction is kept by the 
combustion chamber 13 of a tank 292. The fuel cell system 291 keeps the 



resultant generated by the generation of electrical energy in the recovery room 
14 of a tank 292 while using some fuels stored in the tank 292 for a generation of 
electrical energy. 
[0187] There are the reformer 300 which generates hydrogen by reforming (for 
example, steam reforming) of methane or a methanol, electrolyzer 320 which 
manufactures hydrogen by the electrolysis of water using the power of a nuclear 
power plant 310 in the facility which supplies hydrogen to hydrogenation 
equipment 294. Pipe transportation of methane and the methanol which were 
refined by the refiner (plant) 340 is carried out through a pipeline 350 to the tank 
360 near the port from natural gas and petroleum which were mined by the 
mining machine 330. And in a reformer 300, hydrogen is manufactured by 
reforming it for methane and the methanol which are supplied from a tank 360 
using a raw material. 

[0188] Therefore, according to the recycle system of this fuel, the automobile 
200 which runs domestic collects the recovery liquid which carried out recovery 
storage to a facility for oiling 250 by consumption of a fuel in a fuel tank 10. And 
the rail and road transportation which used the tanker 260 for the recovery liquid 
collected to the facility for oiling 250, and the ocean transportation using a tanker 



280 convey to the location where the manufacturing cost of hydrogen, such as 
overseas, is comparatively cheap, and a fuel is reproduced from recovery liquid 
with the hydrogenation facility 290 using the hydrogen manufactured 
comparatively cheaply from the natural resource at the transportation place. 
[0189] And the fuel cell system 261,281 is moved with the power of an electric 
actuator as a power source, and the tanker 260 and tanker 280 which are used 
for rail and road transportation or an ocean transportation as a mobile for 
transportation also collect fuel used recovery liquid on a tank 262,282, while 
generating electricity using the fuel moreover stored in the tank 262,282 for 
transportation. 

[0190] Moreover, in each facility 250,270,290, while providing power required for 
a facility by the generation of electrical energy by the fuel cell system 
251,271,291 using the fuel stored in the tank 252,272,292, the used recovery 
liquid of the fuel consumed for the generation of electrical energy is kept by the 
tank 252,272,292. For example, all power required for pumps, lighting, etc. is 
provided by generation of electrical energy of the fuel cell system 251,271,291. 
[0191] According to this operation gestalt, the following effectiveness is acquired 
as explained in full detail above. 



(15) Drive the tanker 260 used for the transportation for fuel recycle, and a 
tanker 280 by the generation of electrical energy by the carried fuel cell system 
261 ,281 , and they carry out recovery storage of the recovery liquid generated by 
consumption of a fuel at a tank 262,282 while generating electricity using some 
fuels moreover stored in the tank 262,282 for transportation. Therefore, since 
the tank 262,282 for transportation (conveyance) is diverted and it does not have 
an exclusive tank for the fuel cell system 261,281, a miniaturization can be 
attained. Moreover, since a tank 262,282 is a movable batch type tank, the 
volume can be made small, a tank 262,282 can be made small, and 
comparatively a lot of fuels and recovery liquid which are moreover divided to 
two rooms can be carried. 

[0192] (16) While performing the generation of electrical energy by the fuel cell 
system 251 ,271 ,291 using the fuel stored in the tank 252,272,292 installed in the 
facility 250,270,290 and providing required power, such as lighting, in facility 
250,270,290, carry out recovery storage of the recovery liquid generated by 
consumption of a fuel at a tank 252,272,292. Therefore, since the tank 
252,272,292 for storage is diverted and it does not have an exclusive tank for the 
fuel cell system 251,271,291, a miniaturization can be attained when a private 



electric generator is adopted as facility 250,270,290. Moreover, since a tank 
252,272,292 is a movable batch type tank, it can make the volume small and can 
make a tank 252,272,292 small. 

[0193] (17) It is also possible to adopt the system which does not discharge 
carbon dioxide gas in the facility for generation of the hydrogen which all 
required power uses the fuel cell system FCS using the dehydrogenation of a 
fuel in a fuel recycle system, and is used for reproducing a fuel from recovery 
liquid, and the environment which does not discharge carbon dioxide gas in the 
whole recycle system can be provided with a desirable system. 
[0194] In addition, an operation gestalt is not limited above, for example, can be 
carried out also with the following gestalt. 

O The configuration of a fuel tank is not limited to said each operation gestalt. 
For example, the fuel tank 410 shown in drawing 18 takes the configuration in 
which two flexible type containers 411,412 were arranged and joined to two 
steps of upper and lower sides. A combustion chamber 13 and the recovery 
room 14 are formed in the interior of each [ of two flexible type containers 
411,412 ]. The joint 413 of two flexible type containers 411,412 serves as a 
movable batch. The liquid of the recovery room 14 is discharged through a tube 



414. 

[0195] Moreover, the fuel tank 420 shown in drawing 17 makes two rooms by 
which hold a piston 422 movable inside a tank 421 after the seal member 423 
has changed the seal of the peripheral face into a fluid-tight condition, and it is 
made inside on both sides of a piston 422 a combustion chamber 13 and the 
recovery room 14. A piston 422 serves as a movable batch. Since according to 
these configurations the joint 413 and piston 422 as a movable batch move 
autonomously so that the loss in quantity of a fuel and the increase in quantity of 
recovery liquid by consumption of a fuel may be made to balance, although it is 
the method which carries out storage storage of the recovery liquid, the storage 
volume ends small. In addition, a fuel tank 410,420 constitutes a fuel liquid 
storage means and a recovery liquid storage means, respectively. A joint 413 
and a piston 422 constitute a movable batch, respectively. 
[0196] O The organic system compound used as a fuel is not limited to each 
above-mentioned operation gestalt. The hydrogen-containing organic system 
compound which starts ******** can b e used widely. Moreover, although it is 
desirable that it is a liquid in ordinary temperature as for a fuel and recovery 
liquid (resultant), it is not necessary to be necessarily a liquid in ordinary 



temperature. For example, it may be a solid-state in ordinary temperature, or it 
may become a liquid by warming at the temperature of 100 degrees C or less, or 
may be a gas in ordinary temperature, or you may become a liquid by cooling at 
the temperature of -10 degrees C or more. For example, what is divided into 
ketones and hydrogen by dehydrogenation with alcohols, the thing divided into 
unsaturated hydrocarbon and hydrogen by dehydrogenation with saturated 
hydrocarbon, the thing divided into annular unsaturated hydrocarbon and 
hydrogen, such as aromatic hydrocarbon, by dehydrogenation with cycloalkanes 
are mentioned. 
[0197] O the 1- with the 3rd operation gestalt, although the 2nd chemical heat 
pump was built, a hydrogenation reactor can be lost and the configuration which 
is not the 2nd chemical heat pump can also be taken. The waste heat of a fuel 
cell can be used for the heat source of dehydrogenation. 
[0198] O In the system which builds the 2nd chemical heat pump like the 1st and 
2nd operation gestalt, an exhaust heat means can adopt not only radiator 
structure but a generation-of-electrical-energy means. For example, if a 
temperature up is possible to the temperature which can make a steam required 
to drive the heat engine for a generation of electrical energy, when a heat 



engine-type generator will be used and only a low-temperature (for example, 
200 degrees C or less) temperature up will be made comparatively, it is good to 
use a thermo-electric generating element. 

[0199] O Use other than a generation of electrical energy is also possible for the 
power of the heat engine of exhaust heat use. For example, you may use for the 
drive of an accessory vessel etc. 

O In each operation gestalt, it can change to storing hydrogen in a tank, and a 
hydrogen storing metal alloy can also be used. Since the hydrogen separated 
from the fuel is stored temporarily and a hydrogen storing metal alloy is only 
saved, it is little, ends, and it does not become the weight burden of a system. 
[0200] O The 1st chemical heat pump used to carry out a temperature up to the 
dehydrogenation temperature of a fuel is not limited to what uses a hydrocarbon 
system compound. Moreover, it is not limited to the thing of a hydrogenation 
dehydrogenation system, either. Other well-known compounds which can 
constitute chemical heat pump can be used. However, the chemical heat pump 
of a fluidic system is desirable. 

[0201] O When the temperature up of the waste heat of a fuel cell cannot be 
carried out to the dehydrogenation temperature of a fuel with chemical heat 



pump, mechanical heat pump and a heater may be used together for the 
remaining temperature up. 

[0202] O The number of stages of chemical heat pump is limited to neither one 
step nor two steps. Chemical heat pump can be built to three or more steps of 
two or more steps. For example, when building three or more steps of chemical 
heat pump, there is not necessarily no need that the chemical heat pump which 
has the dehydrogenation of a fuel in a heat sink is a maximum-temperature 
stage. For example, the chemical heat pump by the side of an elevated 
temperature may be further built to the chemical heat pump which has the 
dehydrogenation of a fuel in a heat sink, for example, a deployment of exhaust 
heat may be aimed at. 

[0203] O In the 4th operation gestalt, a fuel can be made into a cyclohexane or a 
methylcyclohexane, the fuel of benzene and toluene of recovery liquid can be 
carried out by the burner, and the heat of combustion can also be made into the 
heat source of a dehydrogenation machine. Whenever [ stoving temperature / of 
the dehydrogenation machine by the burner ] is set as the dehydrogenation 
temperature (about 200 degrees C) of this kind of fuel. 
[0204] O Although the dehydrogenation machine was built into the fuel cell in 



said each operation gestalt, a dehydrogenation machine may be formed in the 
exterior of a fuel cell. 

O Although the fuel tank divided with the movable batch which moves 
autonomously at the combustion chamber and the recovery room was used with 
each operation gestalt so that the increase in quantity of a fuel and the loss in 
quantity of recovery liquid by consumption of a fuel might be made to balance, 
structures other than a formula ( drawing 3 ) with a built-in flexible type container, 
a diaphragm type ( drawing 1 1 ), a 2 steps of flexible type container type 
( drawing 18 ), and a piston type ( drawing 17 ) may be taken. Moreover, it is not 
an autonomous type and migration control of the movable batch may be carried 
out heteronomously. The configuration of having formed separately the tank 
which furthermore carries out storage storage of the fuel, and the tank which 
carries out storage storage of the recovery liquid may be used. Moreover, the 
volume change of two rooms in the tank 262,282 for transportation (for 
conveyance) carried in a tanker 260 or a tanker 280 is not limited to what is 
depended on a movable autonomous-type batch, for example, may be based on 
an electromotive movable batch. 

[0205] O A fuel cell system is not limited to the application for the object for 



vehicular power supplies, or home private electric generators. A hydrogen 
distribution system is employable for all the things for which a fuel cell is used. 
[0206] Technical thought other than the claim which can be grasped from said 
operation gestalt and example of another is indicated below. 
(1) In either of claims 1-15, said fuel consists of a hydrocarbon system 
compound which takes the gestalt of a liquid in ordinary temperature, and said 
resultant consists of a hydrocarbon system compound which takes the gestalt of 
a liquid in ordinary temperature. 

[0207] (2) In claim 12, said generation-of-electrical-energy means is a 
thermo-electric generating element. It can generate electricity using 
low-temperature waste heat. 

(3) The car carrying the hydrogen distribution system of any 1 term of claims 
1-15. 

[0208] (4) The private electric generator equipped with the hydrogen distribution 
system of any 1 term of claims 1-15. 

[0209] 

[Effect of the Invention] Since recovery storage of the resultant is carried out with 
a liquid while supplying the hydrogen obtained by the dehydrogenation of a fuel 



to a fuel cell according to invention according to claim 1, as explained in full 
detail above, the organic system liquid fuel which got used to handling is used, it 
is comparatively small and the hydrogen distribution system for fuel cells which 
hardly discharges the carbon dioxide gas which moreover poses a problem by 
global warming can be offered. 

[0210] Although it is the method which carries out storage storage of the 
recovery liquid in order for a recovery liquid storage means to make the volume 
increase to the space made by a fuel liquid storage means decreasing the 
volume by consumption of a fuel by the increment in recovery liquid in addition to 
an effect of the invention according to claim 1 according to invention given in 
claims 2 and 3, the storage volume of a fuel and recovery liquid can be made 
comparatively small. 
[0211] Since the heat of combustion which burned recovery liquid with the 
combustion means in any 1 term of claims 1-3 in addition to the effect of the 
invention of a publication is used for the heat source of a dehydrogenation 
machine, or the auxiliary heat source at the time of low-temperature starting 
according to invention according to claim 4, recovery liquid can be used 
effectively. 



[0212] Since the waste heat of a fuel cell is used for the heat source of the 
dehydrogenation of a fuel in addition to an effect of the invention given in any 1 
term of claims 1-4, while being able to use the waste heat of a fuel cell effectively 
for the dehydrogenation of a fuel according to invention according to claim 5, 
endoergic [ of dehydrogenation ] can raise the exhaust heat effectiveness of a 
fuel cell. 
[0213] Since the temperature up of the waste heat of a fuel cell is carried out to 
dehydrogenation temperature by the 1st chemical heat pump formed at least 
one step even when using [ according to invention according to claim 6 ] the fuel 
with which dehydrogenation progresses at dehydrogenation temperature higher 
than the operating temperature of a fuel cell in addition to an effect of the 
invention according to claim 5, the waste heat of a fuel cell can be used as a 
heat source of dehydrogenation. 

[0214] Since heat is exhausted at an elevated temperature after the temperature 
up of the waste heat of a fuel cell is further carried out by the 2nd chemical heat 
pump of the dehydrogenation hydrogenation system of reaction in addition to an 
effect of the invention according to claim 5 or 6, while the exhaust heat 
effectiveness is raised according to invention according to claim 7, a fuel can be 



reproduced from a resultant and the generating efficiency per fuel unit can be 
raised. 

[0215] Since according to invention according to claim 8 heat is exhausted at an 
elevated temperature after carrying out the temperature up of the waste heat of 
a fuel cell to any 1 term of claims 1-4 with at least one step of chemical heat 
pump in addition to the effect of the invention of a publication, exhaust heat 
effectiveness can be raised. For example, a radiator can be miniaturized with the 
configuration which uses a radiator as an exhaust heat means. 
[0216] While according to invention according to claim 9 in addition to an effect 
of the invention according to claim 8 being able to carry out the temperature up 
of the waste heat of a fuel cell to chemical heat pump using a dehydrogenation 
means and being able to heighten the waste heat effectiveness, a fuel can be 
reproduced from a resultant by the hydrogenation reaction by the side of 
generation of heat of chemical heat pump, and the generating efficiency per fuel 
unit can be raised. 

[0217] Since an endothermic-reaction means of chemical heat pump to carry out 
the temperature up of the waste heat of said fuel cell to any 1 term of claims 6-9 
in addition to the effect of the invention of a publication is built in said fuel cell 



according to invention according to claim 10, the cooling effect of a fuel cell can 
be heightened. 
[0218] Since according to invention according to claim 1 1 in addition to the effect 
of the invention according to claim 10 the dehydrogenation means is established 
in one with the separator so that the reaction path may pass along between the 
fuel electrode face of a separator, and air pole sides, while being able to build in 
a fuel cell comparatively at a compact, the endothermic efficiency from a fuel cell 
can also be raised. 

[0219] Since it generates electricity [ according to invention given in claims 12 
and 13 ] by transforming the heat energy of exhaust heat into electrical energy in 
addition to an effect of the invention given in any 1 term of claims 7-11, the 
generation-of-electrical-energy effectiveness per fuel unit can be heightened. 
[0220] According to invention according to claim 14, in addition to an effect of the 
invention according to claim 13, since a heat engine is a scrolling type expansion 
machine, high mechanical efficiency can be acquired irrespective of the height of 
a rotational frequency. 

[0221] Since according to invention according to claim 15 remaining-heat 
operation of the chemical heat pump which stops the hydrogen supply to a fuel 



cell after transit termination, and has a dehydrogenation means is carried out 
within limits of which energy balance consists when it is used for any 1 term of 
claims 7, 10-14 as an object for mount in addition to the effect of the invention of 
a publication, the generating efficiency per fuel unit can be raised. 
[0222] Since it is the fuel recycle approach which carries the recovery liquid 
collected from the hydrogen distribution system for fuel cells to the exterior, 
carries the fuel reproduced by the hydrogenation reaction of recovery liquid at 
the conveyance place, and uses with the hydrogen distribution system for fuel 
cells according to invention given in claims 16 and 17, if the approach of not 
generating carbon dioxide gas adopts as a hydrogen production process, the 
system which does not discharge carbon dioxide gas at all in the process of fuel 
recycle can build. 

[0223] According to invention according to claim 18, since it is the structure of 
displacing autonomously so that a movable batch may change volume of two 
rooms of a combustion chamber and a recovery room according to volume 
change, the tank for liquid conveyance which the mobile for liquid conveyance 
used for fuel recycle carries can be made small considering the volume which 
should carry the tank for liquid conveyance. 



[0224] According to invention according to claim 19, since it is the structure of 
displacing autonomously so that a movable batch may change volume of two 
rooms of a combustion chamber and a recovery room according to volume 
change, the tank with which the facility for oiling used for fuel recycle is equipped 
can be made small considering the volume which should store a tank. 
[0225] According to invention according to claim 20, since two rooms of the tank 
for liquid conveyance which the mobile for liquid conveyance carries serve as 
the fuel for hydrogen generation, and the stockroom of recovery liquid, they can 
abolish the tank only for [ for fuel cells ] hydrogen distribution systems, and since 
the volume of two rooms moreover changes with movable batches, although a 
tank is divided to two rooms, they can carry a fuel and recovery liquid so much. 
[0226] Since according to invention according to claim 21 the recovery liquid by 
which recovery storage was carried out is reproduced by the hydrogenation 
reaction out of a vehicle on a car at a fuel and recycle use is carried out, it is also 
possible to build the recycle system of the fuel which does not discharge carbon 
dioxide gas at all. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing the fuel cell system in the 1st operation 
gestalt. 

[Drawing 2] The decomposition perspective view showing the eel of a fuel cell. 
[Drawing 3] The sectional side elevation of a fuel tank. 



[Drawing 4] The circuit diagram showing the fuel cell system in the 2nd operation 
gestalt. 

[Drawing 5] The ** type side elevation showing the eel of a fuel cell. 
[Drawing 6] The ** type top view of a dehydrogenation machine. 
[Drawing 7] The ** type side elevation showing the eel of a different fuel cell from 

drawing 5 

[Drawing 8] The ** type top view of the separator components which constitute a 
dehydrogenation machine. 
[Drawing 9] The circuit diagram showing the fuel cell system in the 3rd operation 
gestalt. 

[Drawing 10] The circuit diagram showing the fuel cell system in the 4th 
operation gestalt. 
[Drawing 11] The sectional side elevation of a fuel tank. 
[Drawing 12] The ** type side elevation showing the thermo-electric generating 
element in the 5th operation gestalt. 

[Drawing 13] The circuit diagram showing the fuel cell system in the 6th 
operation gestalt. 
[Drawing 14] The mimetic diagram showing the fuel recycle system of the fuel 



cell system in the 7th operation gestalt. 

[Drawing 15] The flow chart which shows the remaining-heat operation control in 
the 8th operation gestalt. 

[Drawing 16] The partial mimetic diagram of the fuel recycle system in the 9th 
operation gestalt. 
[Drawing 17] Similarly it is the partial mimetic diagram of a fuel recycle system. 
[Drawing 18] The sectional side elevation of the fuel tank of example of another. 
[Drawing 19] The sectional side elevation of the fuel tank of different example of 

another from drawing 18 

[Description of Notations] 

1 [ -- The separator components which constitute a separator, ] -- A fuel cell, 2 - 
A hydrogen distribution system, 3 -- A separator, 3a, 3b, 3c, 3d 10 -- The fuel 
tank as a fuel liquid storage means and a recovery liquid storage means, 12 ~ 
The flexible type container as a movable batch, 24 77,106,145,186 - The 
dehydrogenation machine as a dehydrogenation means, 20 -- 27 The auxiliary 
tank, 32 which constitute a vapor-liquid-separation means ~ The condenser, 34 
which constitute a vapor-liquid-separation means -- The hydrogen demarcation 
membrane which constitutes a vapor-liquid-separation means, 54 ~ The 



dehydrogenation machine as an endothermic-reaction means, 63 ~ The tube as 
a reaction path, 69 -- The reaction duct as a reaction path, 87, 92, 97 -- The duct 
which constitutes a vapor-liquid-separation means, 90 - The condenser, 88 
which constitute a vapor-liquid-separation means -- The vapor-liquid-separation 
machine which constitutes a vapor-liquid-separation means, 91 — The hydrogen 
demarcation membrane, 98 which constitute a vapor-liquid-separation means -- 
The pump which constitutes a vapor-liquid-separation means, 110,120 -- The 
condenser, 108 which constitute a vapor-liquid-separation means -- The 
vapor-liquid-separation machine which constitutes a vapor-liquid-separation 
means, 101 -- The auxiliary tank, 110 which constitute a vapor-liquid-separation 
means - The hydrogen demarcation membrane which constitutes a 
vapor-liquid-separation means, 111,126 -- The duct, 128 which constitute a 
vapor-liquid-separation means -- The pump which constitutes a 
vapor-liquid-separation means, 117 -- The hydrogenation reactor, 130 which 
constitute an exhaust heat means and a generation-of-electrical-energy means 
The tank which constitutes an exhaust heat means and a 
generation-of-electrical-energy means, 131 — The circulation duct, 132 which 
constitute an exhaust heat means and a generation-of-electrical-energy means 



-- The pump which constitutes an exhaust heat means and a 
generation-of-electrical-energy means, 133 — The steam generator, 134 which 
constitute an exhaust heat means and a generation-of-electrical-energy means 
- The scrolling type expansion machine which constitutes an exhaust heat 
means and a generation-of-electrical-energy means, 135 -- The condenser, 134 
which constitute an exhaust heat means and a generation-of-electrical-energy 
means -- While constituting an exhaust heat means and a 
generation-of-electrical-energy means, the scrolling type expansion machine as 
a heat engine, 136 ~ The generator, 140 which constitute an exhaust heat 
means and a generation-of-electrical-energy means -- The fuel tank which 
constitutes a vapor-liquid-separation means, 146,153 -- The condenser, 147,152 
which constitute a vapor-liquid-separation means -- The vapor-liquid-separation 
machine which constitutes a vapor-liquid-separation means, 151,152,156 -- The 
duct, 155 which constitute a vapor-liquid-separation means - The hydrogen 
demarcation membrane which constitutes a vapor-liquid-separation means, 161 
-- The burner as a combustion means, 171 -- The thermo-electric generating 
element as a generation-of-electrical-energy means, 88 ~ The 
vapor-liquid-separation machine, 188 which constitute a vapor-liquid-separation 



means — The condenser which constitutes a vapor-liquid-separation means, 92 
97 ~ The duct, 98 which constitute a vapor-liquid-separation means — The pump 
which constitutes a vapor-liquid-separation means, 200 -- The automobile, 210 
which constitute a fuel recycle system -- The oil supply stand which constitutes a 
fuel recycle system and a fuel oil supply means, 220 -- The fuel tank which 
constitutes a fuel recycle system and fuel oil supply ******, 230 -- While 
constituting a fuel recycle system, the reaction generation liquid tank as a 
recovery-vehicle outside means, 240 -- While constituting a fuel recycle system, 
the hydrogenation reactor as a fuel playback means, 250 -- A facility for oiling, 
252 -- A tank, 260 -- The tanker as a mobile for liquid conveyance, 262 ~ The 
tank as a tank for liquid conveyance, 280 -- The tanker as a mobile for liquid 
conveyance, 282 -- The tank as a tank for liquid conveyance, 290 -- The 
hydrogenation facility as a fuel playback means, 251 261,271,281,291 -- A fuel 
cell system, 272,292 -- Tank, 140,410,420 [ -- The piston as a movable batch, 
FCS / - Fuel cell system. ] - The fuel tank as a fuel liquid storage means and a 
recovery liquid storage means, 142 — The diaphragm as a movable batch, 413 ~ 
The joint as a movable batch, 422 
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JM§ 2 3 , fljfeksRKJfcPS fc LT©JUbKHRlS|g 2 4 , 

snr^So BbK^S!g2 4<Dftmmwmmnx 
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7j<«5§§2 4Tftt»8 0 °C1? I P A©JUbK*aetfff 

[0 0 6 4] 7j<^s£§§2 6 tfttr-fe h y#*ffcKJf& 

(^SJSI52 0 0 °C) fc <fc t) I P A, h y&tf7j< 

oTr-fe h y • 7jc^ig^fto^f»fcffit)n« fcfcfc 

[0 0 6 5] 7j<^{fcS£§s 2 6 fc&fi^-fe y^ 2 8 jWR 

stu sa-fe y^ 2 8 (D^muMim^xmmm c 

<fc D , 7j<^{fcS£§§ 2 6 ©«Mgti7j<!S{t 
SJSfifi (|^]2 0 0°C) fcpiffSftSiSK&oTV 
So **{tKlS»2 6Rtf^JWl3 0K<fcD»J» 

[0 0 6 6] r-fe h y7j<^{t:SJStt© i p a, r-fe h y 

ikmmmmw^nt, m%m2 5, 2 3^as 
t%imn2ti&ttuam&2 7x1 pa Ms 
2°o £m£n/c«ire\ »^y^2 otciM^n 
So ffiffi^ y^ 2 0 ^fflTi^$ti/c7j<^tf7-fe h 
y (g) fcttB&3 i^ii;tm?«^«3 3tl5tl« 
hhtfy i±©jip»t?»ti/c?llitg3 2tc 

<fc d r-fe h y 5 6 °o mmtzn, m.mm 3 
[0067] m y m^3 3Mt7mftwm omm 

M) 3 4»5n, fiS^«3 3^1DE$tl/cim 

ft© 5 ^37j<^« 3 4 ^ffl D ait/fc**©*««ss* 

m 1 mmzktbommemm smmmm 
3 ^7j<^iM3 4 (DTmmmmtmmxmz 

tlT^So 7j<^f±t|&^3 5±tC«ME# (W^D) 
3 GtoZTftifiMMBtft (MFC (Mass Flow Control le 
r) ) 3 7jWBtt5ftTl^o ca\ ^SMil^f (M 

fc) 3 7 a, ^s^tats^s^tag^, ^-©^tti 

L/c^trj^Sfi^7^- HVyy ^7 LTPf1fi©Mil^tS 
Mil^g^^tSt©TfeS 0 M«C 3tfm9.W] 

fr^ y m(Dmm%tmm% t-mum 3 7 im 
1 1 fefcs^istfec/cififitMii^ti, 7j< 

i^ttotl/^o «±^3 6ti^SMii^3 7tl?> 

1SS3 5^5SK3 5 a^ v Kt, t£§3 5 a©^S« 
fIHtSS2 l©7K^{M#g2 6©±ffiffl£TS5K*n 
TPSo 1SS3 5 a±tany7°y-y^C P 1 
tl> M«^l#i3 3^tP»tl/cffi*-fey9-3 8©^tH 
fiicS^PTMW C 4 i D 3 3 ©^g^j± 
^£fi^^^pj;^fi:ny7 0 y7^C P l 

tlSo 
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[0068] $rz, nm^mm 3 tar* v v~m$\ 
mz>Tc&mm swmzyt i o ©huk^i 4 1 

mU^yy-4 ltmttbti, i©$tti{§*§ 

\£&3Z7%. Y yWMftWtfeWMZMZ-% tfflW&C 4 
fil<fct)sR^4 OtfBKfStU S£«^«»3 3rt©T-fe 
hy?«^@i|X^l 4£$ffiSft3<fc'5fc:fco'tVSo a 

2 , mfttm 3 3 &t»j<^5j v tii 3 4 i*^ii«n 10 

-So 

[0069] mmEim2 immv&cmmfcfo 
(Dmuui, imw& 1 ^iiwsramiMc s 

©gf&fcfllfflf 3o »MM 1 t^©ftg^MSlM 
©B!lal8&;&{t3ft9ffltB&4 3)i)li?nt*J^ Sffi 
4 3±.Mt$>~?4 4&tfSM4 5*W5nT^ 
So 4 5»0kKlKSfS8S2 4 fc«03j|nrfil&«05 

m§£#»So »mm i (Dimnmms o °c?\ 
rat 4 5*im%ftiM< (g7j<) ©mmus^ 
2 4 mui^m 2 ft, ffliTkUKjiSsi 2 4 © ^g^s c 20 

mmummmtucmnm yy 4 6 turn z 
ft, fig-fey-^ 4 6«^fflf6ta-5^T^Mts§4 3 

±»4^ti/ct-^4 7^M«C 5^j;DMiI$ti 
SCWciD, t-^4 7©«cJ;oTBM«5§ff 

2 4©ftgPfififtTOfifi ($8 0°C) £|TOSft3<fc 

[0 0 7 0] Wtii'XfiF C SCjgKP^W? 
MMM 1 fcWfiSffclLTl^ 4 
7 K «fc S flit «fc D fl!McS££88 2 4 Wh, 30 

mwnm 1 *HtffifigtiL/ct©£7?®$smiTa± 
1 mmzm LxmmRjm 2 4 <sm& 

c £ tc <fc D Kli 1 ©#i«^m § <fc 1 K&oT 

t^o mmmc i-csmmamnmmy 

[0 0 7 1] ±|E©i?Jcg)t£ftSra»>XTA 
F C S ti#©<fc 9 fcftflt « 0 MlM^Xr A F C S 40 

3 7 ftT^frftS t felc^CM^MtcjSU/cMSfc 
»2ftS 0 ^©fSH, ^$#S£g§3 3ft^f$TOl 
1 ©jSffiffitcg#8«»cf5 C /c^lT7«^fM&2 
ft, C ft i: Mc£^$i^fifr 

stu »i» i comxit7mtmm(DmwK&^ 
[0072] flnwcmsjissg2 4 1 

ft*^ LT I P A©flJj7j<ig£fS tffrfctU 50 
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7]<^^7-fehy^^$ftS 0 BfekiSEf&&©£#:tfx 
tt#fi*ftT»2 0 0°Cjfi< fcLT*ifHfcEfSI82 6fc 
15ft, ctT?#JMfcRj&fc«fc!) I PA, jJcjRRtfr-fe 

^§§2 5, 2 3T^$tis^^twm§g2 mm 

oTffigj^y / 7 2 Otl^^ftSo ffigj^y^7 2 0Tti 

i p a am^tisfts mxmznfom 

St^lKB 3 3 KSS stu ccesSKT-feh fc 
#8£Sft3 0 M?$5M3 3tl{^l$ft/c7-fehy 
Wfc$y74 0tc&ox$tftstis W&zy*? i o©0 

IRS1 4t«2ftS 0 -77, St«MI^3 3K**.5 

nfcjtfx ^mmmmmm 3 4^i^u 

[0 0 7 3] C©raiMyXrAF C ST?«#©3&£ 

(1) WtfeSI PA©BMilTO^DMi2ft/c 
M7j<ft£»MM 1 tf±t|&L, IM^fI©SJS^tf^ 
feST^hy^ra^y^ 1 0£H|iK£ftT$t£ft 
So ^^/-;l/©7jc^3(K^S©7j<^i|i&^Xri 3 »© 
^ 7j<^feitf^^b^^»MMtf±t|&$ft, - 

^t^n^aitc^ffi-r « *\ xmmmtc <t ft^i 

[0 0 7 4] t/c, »*3itf0«^Cft$l:-|XD® 

wcuftfctfv 'J y^iffl^ 2 fcPI CWS^{b^t)©?« 
tt<fc D ^S /ci6, l&rfi^ 2©|gjj: fe© 5 Sv^l^Wl^ 

J3^m$-7\<M%'M^t LXM <0 ®.5xmft%^<DX\ 

mmmm^vmmttt%% 0 %rc, w&x 

m •&« C t \L ± t) it^W^M K*JR 1 53 v li? § S © 
?\ SJS^tl©[ilWtMV\ 

[0075] ( 2 ) ifaK^mfoSfc «^ <t d 7\mm 

Mx«VJ<mK)i^77St|;^7j<^®ji^© 

'pt&^ 0 %Mm%$%>& xsy y 7 ymmmxmiK 
mnnmyxr^v cs%u&x% s 0 $?»t^j±7j<^ 

3y7^h^ra»yxrAFCs^m^^So t 
ts^-s, ^©MTkn^yxrAti:^, mm, m 

ico^xw^mmxmmm&x% mummy *r 
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[0 0 7 6] (3) M^M^MlM^XrAF C 

smmtzMS, mmm mm a o o km) 

IM^Xr A F C S t LTHMS^feSo 

[0077] (4) ®m&x»$>z>7*.Yy\m%*y>? 

1 0^©ff«S§§gl 2fr5&3fTOfc^T*EB2fc 

mWfc(v$wt%^7y7,2#%&5fc®m$yt i o io 
§&©©, i o©^y^§^0i|x«©f*t 

[0 0 7 8] ( 5 ) BMftS£^ MS£§§) 2 4 t 



7mitEm (mEtm) 2 e^rr § mmm 1 

7°HP»ScU »MMl©Mi, cl0^5*;Vt: 

-h^y7°HPtj;D^2 0 ovimmnr^mm 

2 6 0$ 2 0 0 °C©fifi £ ^©MH^MiSfi (ffl 
*J£3 0~5 0°C) tOiaeM*^f V^OT\ 7j<^{P2S 

Hit &£#>©$ 8 0 °CO»ffi«l^t§7i>x- 

©TO^yxrAfc&^T, *-©*S{l:©]gHT?&o 30 
fc 5 5?x-*»#tf /bgK&*©*^ /J»»»> 
XrAF C S h^So 

[0079] (6) as£j#f&f (r-fehy) mmnt 



WE 



C OfcftSrrSOfclJfr^ 7j<ftMi§l3 4 £ LT 

^-©f£H, 7j<ftMi§l3 4©¥{uffi^/cD©7j<iM 

< T* £ , 7j<*^» 3 4 ©«1£/^ $ < T* £ 40 
5©T% 7j<^IM 3 4 ®/J«^H D M< 
[0 0 8 0] (7) #*fl^&ffi2 6fc<fcS7'feh>'7fC 
flftKJSt^TMTfeS I P A^^f«OT\ 7j< 
fS£«iJffl-?£> STO/mD©l§tl£M>«c 
i:#T*£3 0 M^^fcMMMM^XrAF C S ^ L 

rff ffl-r § mum ommmmti t fc 

[0081] (n 2 mmm) wt, nwt 
t/c^ 2 (Dmmfcmzm 4-07 [ctoT»5„ * 
iiiiofflis^xfi f c s a, raiffl 1 m 50 
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m t , 7\<m\my x r a 2 ©«£> ± rjf « t ««m 

SrH^Mffi* l ©iWtl^MftSo »li l ©^ 

t°y7°(D$Mte <t ^ tlSli 1 fcftSJTStfSfcfiW 
tSo MlMi^ftffififiT^SlS^IHc-rWlffc 

$>7%wg, tmvmtmmm 1 ofti&fis^ 

8 ot^it&sfifi^fco 1 p k/r^yy/Wi % 
(JKT> ¥£i p A/r-fehy^^v^) o^sfc/l/fc 
-F* 0 y7£?ffflt§o 

[0 0 8 2] 7j<ft£MMt3/c^©ra^L 
Tf^t^7j<fttM^«Pi, MMMilM© 
y-^/Pi-F* 0 y7©5li (» £I&M£LtM 

^SJS^o^5*;Pt- h^y7^«Wl^ifTOb 

7^ I P A/7-fehy^©^^*7Hi-h^y7Tfeo 
T^-© WMfi^l4 2 0 0 °C%Ot\ C OiBftTfJIIfaKJR 

«M5) mztMmmvmsm^^ytxi 
^*?yzm®tixmt%>o %L?7kmt£f$M]to& 

[0083] 1 Ph/7-bhy?k<D>rz.%}it~h#y 
y°t, yi7u^ty/^y¥y3k(D'r^£i}it~vt° 
yy°t*, ZftZftimm 5 h jH > 7°stf is 
fi{9Jv-^*7Hi- h ^ 0 y7^ LTrgot- h ^ 0 y7^ 
^«tSo t^^, fgfi{9Jv-^*7Hi-h^y7© 
m t afiffiv- 5 * ;m - F # y 7© ^ii^^ oj 

;Ft- F*°y7©MMfi^ afi{9Jv-^*7Ft- F4^ 0 
[0 0 8 4] MMMyXrAF C S^ffiffl^nSW* 

ntpi^TffeSo "r%^^> iRi^fAF c stt 

l a@^iS^?S»MMi?feSo 0 4 (c^-T <t a 
tlflliv'XfTA F C S ti, MMM l M-HM 

[0085] ^tmnwmmcsit, ^y^so 

nmi^mmmmmmm 1 mit^s 1 
h\cm h ntc $ y 7 5 2 , 5 3 , fljj7j<^s*s 

§g «M5§g) 5 4, ^5^5 5, 7jcig{fc®S#g 
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(Mmfcfc^) 5 s&zxfmms 7 tmt^o mm 
Efomt ixvmtmjxjm 5 4 araii i tc^i 
jnrv^ 0 iMftfj^^ c s a i p A/r* h y% 
©^#/H_:-h* 0 y7HP i»gu ^-©S*0£§ 

WiMiHH i cdnmnmxm^ i p a/t* h y^ 

©^^t-h*°y7^fiiTfe§ 0 $/c, BMiSS 

[0086] timwfc i £ asfi-fe 5 8 mm e io 

ft, MMM l ^ftiftfiStc^oT^SiBft-fe^lf 5 8 

©^aHits^vrw^ c 6 tc <t o t:y^ 5 2 mm 
i^tcti, Miigpc 7 tc <t DSfi-fey^ 5 9 oftttjfcfc 

6 OtffflfflJSfU #fWfcfiJ&8&5 6 ©ft 

^SfifiVj<jtfc£jSfifi (l^2oo°c) tcHfiliSftSJ: 
[0 0 8 7] Bg2fcX£ft885 4^»MM 1 tcfgi^rs 
2 M^ n ° n P B !tBM«5§ff5 4^R*Et? 20 

-fe;^-^ 3 mf$t%2®m&$m 

±fcfflbKHaiSg§5 4©££M^WgffMt §-#Af 

s^awr set 

[0 0 8 8] H5t»M 1 Jcftl£ft/cR?#7?S© 

y-^3, MS 4, 5RXfWMMM6frt>%Zt>W& 

8B 5 4 -fe^l/-* 3 £Mi k tSM'J k © 2 
W7c20©4^y-^ n 0 n 3 a, 3 bOWKiJHtSnfc 
*H£k3o 30 
[0 0 8 9] BMftS£§ff 5 4 KttM^lf H 6 f- 
a-7S^7»M^2ft§o H6K**<fc5^ ftiP 
«6 1 «7/^-7A%^i»^%§7VXJ^ n ° n 

-76 3tfjSJ&SttT^3o S*6 2^P>Mffl-r§^a 
-76 3©M»-£ »MA^6 3 a kjMfiffi 

6 3 bjWBjssntvSo ^^-76 3©rtaHc«jM 

^•fe;^-^gfc° n 3 a , 3 b tRff $ti/cffi#miT 

S£ffl^^^S^a-76 3^-fe;^-^3©ra 40 

[0090] $/c, 07«raiMnc^)i$n/c— ft 
£S©JIJfek*RJ&8B5 4©fi#(PBfi^ , ro »l*i 

5 4 a-fe;^-^ 3 mm tmmtv 2 m 

ffalzmtcn^^U-^mffa 3c, 3d ss^ts C 
(aot, M-fe;^-^gp D D D 3 c, 3 d ©g£ffi±tc;&[l 

[0 0 9 1] H8W:-fe;^-^ D D D 3 c (3 d) 50 
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to -tz;^-^ n p n 3 c (3d) tt, WZ&1t}~$y§ 

6 6 ^7j<^rM6 7 ^Iffl6 8£D£WUJ^ 
tllLTffM^tlT^So MM 6 6 ^7j<fS?M6 
7 kS^rM 6 8 tiMAffl tmm t(D^ti?ti 1 OT 
OffM^ft, MM 6 5 (iMMS 6 6 ©MAP 6 6 a t 
SftffiP 6 6b, 7jc^?0S 6 7 ©MAP 67a kMfflP 6 
7 b, fc<fctf$Sffl(H»6 8 ©MAP 6 8 a kMfflP6 8 
b£WT3 0 S« 6 50g|tiilW6 60i^AP 
6 6 afttfattttP6 6 b klffltsmi^a?tt©!5SS 
££3ii6 5 atfSflRSftTVSo -fe7^-^gp n ° n 3 c 

Mffi^ie 5 a k^«©i mmn, 

6 9 Orta5KttJDbk^liSM©ftf!^SSf?nTV^o 
S£fflS§k^SSJStf§6 9ii4z7^-^3©»Sffi 

[0 0 9 2] cl©-fe;^-£33bTO®fincffl&£t 
tl/cmiT(i, H*©MK6 6, 6 7, 6 8«»MM 
1 ^427^77^^11 7jC^?0S6 7ti^-fe7P©ji^ 

ftSiSK&oTVSo ; §-fe7^l/-^gp n 0 B 3 c, 3d© 
S£tSS6 9 (16 5 a) ^SMffi©ffi±, t7Sl3^^ 
J^ffiffl k ^ffiffltc «7j<^M^*3 <fc S^MSS (2 7^ S ^ 
^J©l^^-ti^ti[t^S^t(<:ffM5tiTV^ (H2 

mm) o 0 5fc«fctf07m jffibjcnaisgg5 

4 ftTOMM 1 ©477PP BJ (c4r;HIf(ffl43f (cgBB^tlT 

[0 0 9 3] $7c, ^^5 0KggR*nfcflf87 0© 
^S^fIH^5 1 ©7j<^{fcS£§g5 6®iSIia| 

ft»ffiWR£fc*fi*.&^<fc 5 \tnyf\y^Q P 2^ 

[0 0 9 4] *K**«^tC'OV^Tii^'rSo 7j<^ft 

l&^ii, > / 7D^-9-y/^y42 , y^©^^*7i/t-h 
,4>°y7H P2t, BbMRRiSft©** • ^y42>r^^ 

xfrmymzmt&mmm s tm%.% 0 * 

fc\ H 2 © 5 * /l/ - h * y 7°(i y 5 * ;V t: - h ,4>° y 

7HP 2K«fc»)*l**nSo 

[0095]»^y7i0 aMfHH i ©!W! k iwr 
^©^ji^feD, ^>7i l F«gtcJRi(W?ti/ v c#iHl^ffi 
1 2fcj;D^y7 1 lF*g«TOgi 3^011X^1 4^© 

■So 

[0 0 9 6] TOk^Sy^D^-ttyCe Hiz ©AM 
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c 6 hb (so -> c 6 h 6 m + 3H 2 m 

207kJ/mol 

±S© «fc 5 ^ 2? p y ttBbKJlRiSK J; 5 ^y-t? 

2 oo°c-eit?^SJS-efe«o 

[0097] &tc. ^y^ymmtwrA^^ 

Ce He (§0 + 3H 2 (§0 ~> Ce H12 (SO 

+ 207kJ/mol 10 

<:©#JlWfcE*Sttil&3 5 ot^lMiSESTfeSo 

[0 0 9 8] ±iaO*lg{tJbKlgSiS*?!lMtfc^^D 

^^y/^y42>^©2r^^t-E-* 0 y7HP 2 a 
#©<fc 5 J«c2ti§ 0 »^ y2? i o ©ra^ i 3 

tSS7 l£SCT$Sl#y*7 3£J8«*tU fg§7 1 
±»t?»tl/c^y7 0 7 2tioTffigj^y^7 3^\y 

^p-N^yl^l^tiSo ^£/H2-h*°y7HP 
2 ft, ffigj^y^7 3h, ffigj^y^7 3tXPi:fflP 

mmmmm7 4 ^ mmm 4±iam^ti 

fc $ y 7° 7 5 , 7 6 , SMftK^S £ L T © 20 

BJbfcjREj&gg 7 7 , mmm is, 2 ^mmm 1 9 , 
im^^ms 0, mj±^8 1 to^mmms 2 tm 

[0 0 9 9] BM«5§§7 7fc<fctf7j<M:aSgg8 0 

v>jmttM% (ms.m3 5 o°o tj^^p^ 
*+ex ^y^yjkwm(D^mM^m v mti, ^© 

8 \z ioT^y^y • #j|fi£SCft0 

^Kffifc>n*i:i:t>^ JK03ft»7 6K<fcoT^D 30 

[0 10 0] Bfe[C*Rj&8&7 7©rt»TffiJlS!gaiRlS 
(DmMUi, jmWfc 1 ©^M^fSffltS I P A/7 

•fehy^©^5#/vn-btfy7°HP 1©^ (» 

^fiJffltSo c©^M^^*;Hi-h^y7HP 1© 

ymitELfo^ (mmm) 5 e tmmssmi 7 
h ^°y7H p 1 (ommm 2 0 0 o cT7«ftsjs 

§§7 7rt©^SJS^l465,ti§ 0 Bfek*EJ&8&7 7© 

rtgpsg t gjs-t y -9- 5 9 ©^asfi^a-5 < «sp c 7 40 
(ast^eo ©Miit <t d , m 2 

oo°c) fclTOSfts.fcSK&o'tvSo mym 
Ef£$ffi©fc-**JM^tt«ci:t>'T?*So $7c, 7j< 
fgftKJS#§ 5 6 «fc tf fljfekfgSSgg 7 7 £ <fc D 2 tl 

[0 10 1] 2 0©j±ff it 7 9 ti, 7j<ig{bgJSt§8 0fc 

!S7j<ll4o<fc?>Xy-{fy^x^iiffi (ffl*fcfll&2 0M 
EE) tE±ffitS/ci6©fc©Tfe§o $fc, 7j<^{t:SES§ff 

8 ouiu&^y^8 4tfmtt^ft, t-^8 5&t>^ 50 
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It! 8 6 ?bTO-fe >f8 4 ©$ffiffi£S^VT IW C 
8 £<fc t>M»*tl3 C fcfc* *K ^©M& • ftSJfftBfc: 
<fc o T7j<^Et:SESt5 8 0 ©MIfif?W 3 5 0 °C©7j<ft 

[0102] ^y^y^JRfl^S^o^^o^+lfX 
7j<itfe i y€y©f««, 7 8 , 

$tiT^p»?m§g8 2-^y^P'vMfy (158 rc) 
fttf^ytfy ($j£8 0°c) sbmstifcttl^ ffiffii 

^y27 7 3fCiffiSf£*tlSo 

[0103] mm 7 4MtmxBsffl7 7 tw& 
m7 8 tmr^mr^m 7t>mmnr^, 
fg§8 mmftn®8 8immi<ftx^%o ms 7 
±.iamsfcM# (mfc) 89 is^mmm 9 0 im 

tt^tlTl^o /7P^^y)K7i<mSOTctl^8 7 

^jioTSiens^jRRtf^y-e^ t^8 7±©?i 
^tfs^p»ti/c?i»§ff9 ofc^oT^y-tfy (1^8 0 

[0104] fyr^i^s sixtmftm wmm 
M) 9 i^t?»ti, ^©7j<i§54«9 imrtcrm 

mm 8 8f?h i&mfiwm 9 1 m d s^/ci^m^vK 

^fftl&tSS9 2^fflCT»MMl«tll$tlSi^t 
fcoT^So 7j<^#t|&t^9 2±tCii»E#9 3feitf 

(MFC) 9 4*WetlTl^ 0 
^fe^TMilgPC 6 tc<fc D%M©<M^fe« ^W»T$tl 

s i: , mmmft 9 4 ^w#snrg*m»cjs c fc 
Pfifi^Mii^ti, mi 1 ummnmi^vm 
mxmmmztiZo mm 9 3immm#9 4© 

(i, fg§8 7, 9 2, 9 7, ?I»§g9 0, f(S^«8 
8, 7lxS^IM9 l&tf^y79 8^?»«$tlS$ 

fc, mmmssmymmtimmzmJiy 
1 9 5 ©^ffit^tc c 9 tc <t d ^SMii^E 

8 9(iMfP5ti, M?H^«8 8fctt^K»^£BK±0 
#IKW*5iMS<fc$K&oW5o ffifi&^y27 7 3 ^l 
©«» (y^p^^yijt^l) a, M*M®l#8 9 
^iFl^tiT^y^y&tEVK^^s 7^ffl^Tt-h 
7Ky7HP 2^frB#ffi?nr7)/cW>ts 0 ffigj 

^y277 3»t?»tl/clffi-fey^9 6©^tHff^S 

•^f ffifid^y^ 7 3 ft©«l^t8£!£T0§ ^fiJWf^ 
n«ctMMc 1 o^D*°y77 2^»?ti> » 
^y27 1 o©f$^i 3^e.HS)^y^7 3^\y^P^N 

[0 10 5] MS^I#s8 8 ct»2?y/7 1 0© 

EUR^ 1 4 fc%S8<*flS9 7±tii^y79 8tfmtft> 
nTv^« 0 Mr«^l#§8 stc^y^yiM^^tats 
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sffi-fe 9 9 mm h tu c 9 mmt y^ 9 
9 9 8 mm u mmwm 

8 8 m^y^ymmtmMM^m^^ 5 fc^y-t? 

y£j$ft*y* l O©01[5@1 4'\££3<fc'5fc:fcotV 

[0106] $/c, mmy^i zfoimmrdffl&i 

4 a©^S«ITiS§7 4©7j«®St£8 0©±M 
tCTg^2ftT^3 0 4 a±tii3y^L/7+fC 

u- (H^-f) ®^tafita^^TM«c i ofciu io 

7°W^CP3«lj2ftS 0 
[0107] ±ia©£5£$§Ji£ftsraMMyxTA 
f c s <fc 5 tftij-r 5 0 Kii^xfi f c s 

# $i $ ft s w * mm $ /c ^jsm g mmmxn 
Mmft&% 9 4 awfts t t 1 

^nmmzn, mmmm i ©ftgimiiM^Tftft 20 

■So 

[0 10 8] ft$Mtffl| 1 icm^WcMM-ty^-5 8© 

m&umm^rmmm c 6 t <t d t:y^ 5 2 # is& 

5 ft, HfakiiaSgg 5 4 1 ^MoSfi^ 
/cftSfiftST I PhtmZftZo §*ft££§g5 4 ft© 

mwz&??m i m 1 ^^ftTfafigMM 
[0109] mnmm 1 ©MHi^©^ffl ( 1 p a/ 

ft, *©#*fcEJ8B 5 6 ©$<1 2 0 0 °C©%ii (» 30 

^^y©«tK£©i^ Lxmm^o 

[0110] Bfefc*Rj&8&7 7T*fctS'*o'\*-9-y©flJJ 
#*EJS (M05) fltfrfctu jjcjRfc'Sytfytf&S 
2ftS 0 SM^S)Sft©^fiSc^xa#fi$ftT^3 5 0 

y ©jjcjtffcKj&tfff ftr y 7 p ^-9- y*ftf£*ft 
So t> yym\mmkmmu^mi37, 

§§7 8, 7 6T^£ftS^fcfcMj±^8 

mnrfrmm^8 z^m^xmrny^i 31cm. 40 

^ y-t? y 5 % § SftftTO $ ft s o 
[0 1 1 1] -7?, y?p^^yBM«5ti©7j<iS 

MMy-ifyfft M«44«8 8 ft©7j<f|#XffiWfi< 

* o 8 9 awtifc k § win §g 9 0 m 
~> xmftim 8 8 izm % ft s 0 8 8 tc 

«§§9 o^Sfb^ft/c^y-tfy^Wf $ft« 0 MS^f 
g§8 8{cM^^ft/c^y-tfy^i^y7°9 8©ifj 

tc<fcoTj$ft#y* 1 0©@iR^l 4tc@iR£ftS 0 M 

8 8 tewz. % wdm\tw&fim 9i*fflb 50 
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U M7j<Jt©&ftWtffi l fclP,ftS 0 
[0 112] c©^M0gjifcj:ft«^l©^»JKi^ 
<tc (1) ~ (4) ©?M^Wct#?,ftS 0 fftfr^ 

3t% SM^rai©/xS^ti Ky-tfy) 
HUKt S iM&tSSfcS&l* S C <fc D 

1 jc«*jR*#a&*if mih (o ~ (3) om 
1 2*rtirrsnnfrfteit)#Kfi&©^ mih (4) ©?a 

Htf Wc# 5 ft § o $ p, y -ff y©**{tSlSK <fc 

(6) , (7) om%t)mwc%t>tiZo zvm, m 
%*«m5ftSo 

[0 113] (8) »MMl©»^£ra^#7P 
t-h^y7°HP 1 K<fct)i|&2 0 0°Ct#fiL, 55>fc 
aS(9J^^*7Hi-F^y7 0 HP 2tj;D^3 5 Ottc 

S7j<^{fcSJS§§ 8 0 ©gPf^aS*% 3 5 0 °C t ? 5) (Cffi 

< , 5 y x- ^ s^g^©ifiififi t ^©sa^si 
m%-& 3 o ~ 5 o °o ^©gfiM^j e < 

tSCfcj^TftSo io^ **{tKlS»8 03W#JWI 
8 6K<fct)?^*ftSfc*©|P*a&*«W<&«o *© 
MH, H l ©HffiMli D t^yx-^g^-M/J^ 

tcT*t ^ j^ic/MtoraiiyxfA f c s zmn? 

§So $/c, flJj7jcmaSgg5 4H^©S^jlKi:ft3^ 
a-76 3%mfcfimm 9tfWU-#3<DMM 

m^/^y-Z 3 i:HW9K»tt5ftT^S©^ W 
1* 1 tcjt^ny;^ McftEnrtET*&S£ tfelc, 

[0114] (9)»1 D 0**^t;I/» 

<D£wfu^*yym®tixm?z<Dx\ mz. 

^7£tT£gl^5lf*tS©t^^ra§S7y, MIH^ 1 
<tSC^^T^S 0 iot, »^y7l0©/J« 

■So 

[0115] (H3©n/iiFmi) ^H3©n/i^i^ 
m 9 fc^^Ti^t So i m 

m&>r*i)fi'K~h$y 7°^ <fc D L fciBfS©^^ 
^JM LT^H^f So *!W»^7j<fttMt& 
t)©»ttT7^;yy7D^^y^Mts 0 
[0116] ra^^s7^y7D^^yc 6 Hi. 

c h 3 tDwmE&iy&xmftZo 

C 6 Hn CH 3 (M) ^C 6 H 5 CH 3 (M) + 3H 

2 (M) - 204.8kJ/mol 

±s© * 9 p< v<s$-y y tt m?m&&z * D 

h;VxyCe H 5 CH 3 ^7j<^H 2 tc^HtSo c©SM 
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[0 1 17] %Tcs h/Vxy©#MSfSli3fc3T?^3 

tl'So 

Ce H 5 CH 3 (f() +3H 2 (M) ^Ce Hn CH 
3 (M) + 204.8kJ/mol 

[0118] ifmmm^i, a.m^r^jv^~b^ 
yy°mmt% mimm 2 mmmmmx&Zo 
t%t>m$mmmim%t% 1 PA/r-thy^ 

©^ = #/4/t - h# y 7° i: , tff/WS^f- 

h jH y 7° i: ^ ^ti^'tifgfiffi^ 5 * ^ t - h # y 7& 
tmstPr^^t- h*°y7 0 ^ Lryg©t- h*°y 

7°^«frf§ 0 *i/r, *nmm?it. mmnmi 

m mm) mm^^fijit-htfyy^xvisib 

[0119] mnmi^mm^mtzimm- 
b xyyimiM 2 <Dmmm£mu?*&%o mnmm 
1 <Dmmtz<Dftm<DimM'r5.fi>\'t~b$y7°ic 20 

0 °c <mm*m%m%fr Lmnm ^ /^ - h *° y 

[0120] m^mmm.mtmzmimmm 

£, mmms i±»t?>ti/c* o y7 o 5 2, mmm 
5 3, mmRjffl om^m) 5 4, mm 5 

5, jJCjtffcEJ&ffi 5 6*5<fcOTi8g5 7 30 

fcfcfltfcTVSo Bi*«RlS»5 4{c«MfH^2 0^ 
MlT^/cH 5 ~H 8 K^tV^n^OSjfi*™? 

[0121] MMM 1 t^fifi-fey^ 5 8 
ty »MM l ^ffiSfit^T^fifi-fey^ 5 8 

©^mfits^VTM^ c 6 tc i d t:y^ 5 2 # Ki& 

$tiSo *JRYfcSJiSgg 5 6 tctijas-fe ^"9" 5 9^ 
g (£<]2 0 0 o C) l£%:%3:5l<:$m$C7lcj:K>t'-9 

6ommzn%£oic%;?r^%o & $y?5o 40 
egg 5 6©±Mij^TirfE$ti, mi o±iam^n 

fc^yy'yytC P 2 2)\ 5 0lO8W'5nfc£Ej 
D«2ti5c:t£J;o-C£y^50<7) F^i±^t2£{l 
[0 12 2] #MciR^&fcO^TiJl8*3o 7\<mi% 

f&^fct y>?-)Vyyu'\^y/Y)V3.y%(D>T^h 
t-h$yy°H P2£, m?mRfo&(D7m • b/Vxy 
x e> h /Vx y § c ^ «fc d mm 50 
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^m^^jsm^h s £zmzz 0 mmyt 1 o 

MIEIgi©llffiMimi©#f^feiy ^y^i 
l «fciRll!l*nfc#«KS» l 2 fciDKS 13^0 
IRS 1 4 fc©rgfcKB£fttV3o ^y^i ltc«l& 

mamma (y-ftifcH^» wen, ra^ 
1 3(D^^jiyyu^y-yimmafrtiim-£fi%£ 

fcfet, 4 0h;Vxy««pjb^TOc^ffl 

^/yy27P^^y©BMftMJS£$tiTfe§ b/Uxy 

fes^^y27P^^y&tfS£^t)Tfes b/i/x 
ya«t^ST?ftf*TfeSo 

[0 12 3] 1 0©M^1 3im^l 0 0 

^lCTffigj^y27 1 0 1 KjgftStu 188 10 0±ic 
^fr£>ti7c#y7°l 0 2tioTffigj^y27 l o 1^ 

^y^D^-9-y/h;Vxy^o^5*;m-h#y 
7°H P 2 a, |j7j<^®S^aJ^i:**^tK^a^i:*» 

[0124] m<mfcfommz, mmyt 1 o 1 
ffiii^y^ i o i iLxazwm^m io3t, 

fSio 3±»t?>tl/c^y7 0 l 0 4, igcMgi o 
5 , BMftS^S t LT©SM^S£§g 1 0 6 <fc tf 

i o 7 t^i^T^So tss i o zmaimm. 
mm i o 8 \mwt^nxv^ 0 mim^m 1 o 6 7? 

a^^;v^y^D^-9-yo)K7i<msjS^^ffl (fgfi 

» ^r^*;Hi-h^y7 0 HP KD^R «) MM 
tcftjffl LTfrt)^ ^;^xy • 7j<^^f*^^$ti 
So c©^M^r^*;Hi-h^y7 0 HP i©7j<^{fcS 

(%^s£§g) 5 e £m>m%Mii 1 0 e a, m% 

y 7°h p 1 (Dmum 2 0 0 "cxmrnsi^ 1 0 6 
mmmR^mib^ti^o sM*set§i 0 6©ftgp 
umiUM^ y^ 5 9 o^Kfflitca^ < M» c 7 tc <t 

« t-^ 6 0 ©M®»c<fc D BMiiaSfifi (^ 2 0 0 

^^©^KtefcftSo ?I»§5 1 0 7i?iih;Vxy^ 
«{fc$ti, fil^Mi 0 8fc«h;Vxy Mi 1 1 

2jWs$83ft3o Hl©^-^*;Hi-h^y7 0 a 
^r^*;Hi-h^y7 0 HP UciDSfiSc^tl, H2©^ 

h ^y^«^5^;m- h ^°y7°H p 2 j; 

[0 12 5] fiSMi^ 1 0 8 fcttBS 1 0 9 ^fflCTffi 

my? 1 0 ucsssnT^So tssi 0 9±fcnsi 
iRISgi 1 o^tenTv^o liMSi 0 8ft©7j< 

m*ttS%7&W& 1 0 9§®oTffiSj^y27 1 0 IK 
.vi'-tlS 
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[0126] mmy^ i o i \z\nmfrw& omm 
mm) 1 1 ltfsttstu i i imx 

7j<^IMi l i^fflDS^/cM7j<»J<^fft^ 
T^3 0 7j<^ffi|&tSSl 1 2±£H$ffi#l 1 343<fctf 

(mfc) ii 4 3WRit5nr^s 0 m*m 
1 1 4 «»^c 6 

ztu MUM^uzimM^Mmi^\:rdm^7i<m^ io 

08&*ft3<fc$fc&o"tV3o «E#1 1 3(iiWi 
ftl 1 4 0±»TvJcmoffi^*«EE , rSo 
[0 l 2 7] #JMfcEJ£»#^ fiSMi^l 

0 8 1, mmm%s i o 8 izAntmzmw.?mm 

mi 1 5Jy filial 1 5±»4?»tl/c^y7 0 l 

1 6, 7j<ftM5^1 1 7, MMl 1 8, 

I 9*5£t«ggl 2 0fc*l*.TV3o filial 1 
5fc&#y7°l 1 6 fc#JlHfcEJ&8& 1 1 7£©ISt^ 7j< 
ft#£f^ 1 1 2 fr5#tfbfc*iltfti&&tg& i 2 1 tfg 

iRsnrvSo fcanrciaflfBi 2 i±{c«, 2o©j±« 20 

II 2 2*W5.tlTV^o 7j<ft« 2 0©j±ffit 1 2 2 

So 7j<^sjs§§i 1 7um&^yt 1 23^ 

^tetl, tiSSl 1 5fci8#5ftfcfc-* 1 2 4^fifi 
-fey^l 2 3©*ffl#K»^TMfflia5C i itaDi 

1 7©«Mfi^3 5 0t©7j<lg{[lg£fifiMMffi2 

[0 12 8] 7imt&^l 1 7©Wif«M?#2tl 30 

tiSo 7j«TOgi i 7TmhA'xy%.MM% (% 
WMJ&:®3 5 0°C) {CitiP^/l'^P'v^X h 

m^m^ftxmmimstm 1 1 sfctot** 

Xfct MMl 1 8*il«tf tcra^n«fcfcfetc 
Mffiftl 1 9fC<fct)ME$tlT*^^fil§gl 2 0T*h;l/ 40 

xy m i i it) mttztimmx, m&m 

1 0 8tl^$tlS 0 

[0129] MmMmi o st^SSh/kny OA 
fii i i°c) tfftfbstu ^yy^p^-y-ytfx 
OMi o it) fcttg&i o o^fflCTW^y^ i o 
i ti^tiSo t& i o 9±<omicmtbnrcmm 
i i ot^^y^D^-y-yiiSft^titffiSj^y^ 

i o i fcwssnso 

[0130] ffffij^yo i o l fcaiffi-fey+f i 2 5# 
ta^en. ?«-fey^ 1 2 5 mmmcm^ t bs 1 50 
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0 o±®#y7i 0 2jWW»asc 1 2tc<fc5igii$n« 
zttcz^x. mmyt 1 0 nc&ipfi&gi oKjg 
?«) K±©^^y77D^^yi^^?»tiT^ 

■So 

[0 13 1] $/c, ^S^ltsl 0 8£fci Wl/xyftfc 
^ffif«7cfeOtiSSl 2 65bW^y^ 1 O©0l|X^l 
4 fc©WK8«Sft-tV3o §(?tt^« 1 0 8 £$£0 
fch/l/xy^i, ^Olffl^ffits^ffi-feyif 1 2 7 
©$ffiTOcX^£t!& 1 2 6±©#y7°i 2 8*%M 
3C 1 3fc<fcDgHftS*iS<:i:fc:<fco-Z\ ISSS (!S£ 
Sffi) ^S^/c^Sto^TtiM^y^ 1 o©0i[)@ 

ffigg 110, 120, 108, ffifft^ 

y 7 1 0 K tKH^UI 1 1 K W& 1 1 2 , 12 6, 

[0 13 2] 7j<ig{fc££§gl 1 7 ©Mi, 8**Xr 
^GS©«8iKfira*nSo SW^Xr^GStt, 7y 
^ 1 3 OJy 7y7 1 3 OKAPfcffinfcSSft?" SflSR 
t&l 3 1 t, iSfgl 3 l±KRtt5ftfcsK:/7l 
3 2, 7j<Hfl^§g (gfl&gg) 13 3, 

«i 3 4fe<tt?«*i»i 3 5^ $mmtix<Dx? 
n-^mmm 1 3 4 taMf^n/cjMit 1 3 e t 

^l^Tl^o ^ 0 y7l 3 2 U#ig{t:SS8g 1 1 7 fcS 
tttbtitcM&tyy l 2 3©^tDfi^t?S-5^M«C 

1 1 £ <fc D,WJfP^tiSo 7j<^{fcS£§g 1 1 7 
fl^§gl 3 3«ii^^«L, 7j<^{fcSJStgl 1 
7 ^©MTJgiMi^ LT7j<lM%^ 1 3 3 T*tt 
7jc*^7]c^^3b^?tiSo X77P-;^Ii«l 3 4 
«7jc^^tc<fc5i[ii?^ ^-©Sgffi^tiD^MSl 3 

6 i>mmzftr y mmi&ft%o y mm 1 3 6 

MyXrAF C S©|tt|&l^^LT^M$tiSi^t^ 
#§117. y?y7 1 3 0, filial 3 u ^ 0 y7i 3 

2, 7mmmi 3 3, x7D-7^ii«i 3 4, 
mm 1 3 5Rtf%««i 3 6tiD«$tiSo 
[0133] <KDnffi&Mfc£tii£, %2<Dnwmt 
«c(i)~(4), (6), o) mmftmti 
So ^-©ffl, *<?«&*fiim5nso do) mm%$m 

«*ffiffl-r ^^©^-H-yt^sislfi© 

[0 13 4] (S4«i»|) 4XT, *^^MWb 

l/cH 4 mmmm 10, a 1 1 ic^orsiwr 

-So 

[0 13 5] *IM!©rat?fiyXrAF C Sii, 
SIS7j<^S^fI©S£fiitft % 0© L 7C 7 1 T 

1 ©^^«fMMc^SP7j<fc «fc § ^yx-^^M 
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[0 13 6] Hi 0tcm?&5tcN6&Wfo*sZTl>¥ C 
Jtfftf^Xr A 2 « I P A£jffi£ LT^OlKfcJREfS 
^©SS£$t^£S7-i2 h ytiMIHH 1 ©HIMI^ 

■So 

[0 13 7] »llfli^S&tf0l|Xlifli^S^LT 10 

©M^yT? 140^ ^y^i 4 it, ^y^H i 

©rta5*±TrsKKirrs<fc5K^^ 1 4 1 rior 

^ft/cHmtt^LT©Sf§ll 4 2 T^y 
27 1 4 1 ftfcfci, PIM 1 4 2 ©T»2M^ 1 3 2>\ M 
m 1 4 2 ©±§Jfc@lR^ 1 4 ^gB£tlT^S 0 PIM 1 
4 2 «M^tf»^MLT?ftV«14^tSdA^P, 

^„iii (a) Kmt&stc, fmt^tmm 
m 1 4 2 ttj^f^iatr <fc 5 Kptsas^s u mi 1 3 
mmt^iK <%%tt&ic mu^ 1 4 mmtm < * 

So Hi 1 (b) fc^fJ:^ M^'J^l^^g 20 
114 2 ttT^fMHltrJ: 5 fcptt^fc U jjffig l 3 

mmm% <%%tti>ic mm 1 4 ©g«# & < * 

« 0 o$Do »©Mgtj;S^MMS^0i|Xl©m 
Mfc£7^yx£4i3J; Will 4 2*«LTM^ 
13, 1 4£D§®^fb?4±So Hi 1©£j£© 

mmyt 1 4 oic*n^«Dii 5 5^tT*iw 
imiifMLTi^o 

[0 13 8] 7jX^f±t|&i>XrA2{i, M^y27 1 4 0 
iy »£y2> 1 4 0©»gl 3KAntfSSftSft« 
fe fcffiPtf^?£3M 1 4 7 tfr#E2tl/ct£§ 1 4 30 

3iy ski 4 3±iam^tirc^yy°i a 4, bmc* 

[0 13 9] fflWcUKJiSgg 1 4 5Tf© I P A©JDJ*«R 

*SK<fcD^*nfc*«Rtf7^hy^ mm 1 4 e 
pa «8 i°o mmt^timmxm^m^ 
1 4 7ti?,tiSo 4 7 fcsfisnfcflfK 

1 4 8 1 4 3 £ft LtfX/ 1 4 4 fcJDfekJRRjS 

§§145 fc©MKfe^TggR*nT^So fSSl 4 8± 40 

^i* o y7i 4 9jWrw-5*u mmmi mam 
wam^y^ 1 5 om&mzm^mftwm 

SJSUJc&SJy M«C 1 5^j;D^y7 0 l 4 4t<:§ 
XX#y? 1 4 9 tfgffl&StU 1 4 7 © I P 

"So 

[0 14 0] 1 4 7 KSSKStlfctK 1 5 1 

\mmw&\ 5 2immn, tssi 5 i±^m 

S§1 5 3*W5tlTV^o MS^Igsl 4 7fl©#* 

atB 1 5 1 §®oTji^©?iii#i 1 5 3 -er-fe h y 50 
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ffl&5 6 °C) tflfKll, S^«M^1 5 2UiT-fe 
hy^m^l^tlSo M»t#«Bl 5 2ft©#Xtit 
88 1 5 4^fflCT»2^y27 1 4 0©@iR^l 4fcj8S 

*U 1 5 2 ft©7-fe h y&ffmwffitcmtz 

£W&1 5 4^fflCTM^y27 1 4 0©@lK^l 4 (c 

[0141] mm >27 1 4 o ©@ik^ 1 4 let***** 

lill 5 5W5n, 5 5^|T/cT^ 

«I©SKttflfBl 5 6#88ft*nTV»«o f£8l 5 6± 
Ktti*EE# l 5 7 fc<fctf8KSMffli# l 5 8 imttZtiX 

t^S 0 ApaiC 1 5 fci&«tf<2®'?&S fcfWffS iy 

#JfcM8&Sft«o &*EE# 1 5 7 aittM 15 8© 
±MiJ^7j<iS©J±7j £«J±t S o 
[0 14 2] M^yT? 1 4 0©@1|X^ 1 AlLWymO 

Tj-fey-^ 1 5 9©^t±ifita^^T7j<^©j±7j^7j!fi 

^l^S^y $WC 1 5K<fct)*^l 4 4XB* 
y7 1 4 9 tfW&StU I P AtfJUfefCjRRjSB 1 4 5 K 

»^y27 1 4 0, 1 4 6, 1 5 3, 

147, 1 5 2 , tSS 1 4 3 , 151, 154, 
1M1 5 5^cj;DSfiSc$tlSo 
[0 14 3] M^y27 1 4 0©@1|X^1 4tg'iE$tl 

/ctss 1 6 o mg&mt LT©;^-t 1 6 1 imu 

JtlTfeDo 1881 6 0±^i*°y7l 6 2«<»tt6n 

T^So l 6 l »JSkKlKgfS8S l 4 5©jfiflftcfl[ 
BU J±77-fey^i 5 9©^t±Ki^S^<W»TtiDo 

@1|X^ 1 4©7jX^©J±77^^y7l 4 4 ( 1 4 9)©|g 

»^j±J27:T(c^§t, fiowc 1 5^D*°y7 

1 6 2mmzti% tMc&?fcrt-+ 1 6 i&X'X 

6 3*we.^ Sfi-fey-^ i 6 3©^ffl»c 

s^*juj*«Rissg 1 4 5 (Dmm&mn ( i p a) 

©BMftS£fifi£<] 8 0 °C fc&S <fc 5 C 1 5 \l 

&*>$yy\ 6 2(DmMMt)Wmti, 7^-t 1 6 1 

So @iRl (7-fehy) 0-aWi;W-i 6 1 
i?«$tiS c fc^JUfeKJRSlSffi l 4 5 ©f»^LTfiJ 

M$tis 0 ;wi e i mmmmmn m 
[0144] ccDnm^mxumu^ i PA^fotf 

©0i|XlTfeS7-fe h y %jmZ#Z>l53.%U8l Ltc 
t>\ ffllil PAJK^T?feoTt> < fc<, 2y27p^^y 

§4 l ©±i^«, i p a t imn<Dm?m&j£UMtf 

•fey+f l 6 3(Dt[i|i(:S^>TMWC 1 5fcJ;D7^ 
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-t 1 6 1 <ofm^mtt^n\i\ 
[0145] ccDnmnmxxm, ms^Komtm 

mm^ / p^<, ztunm. (0 tmmmm 
zftztmc (2) ~ (4) (DUhmmmfcnzft 

T <fc D HMS^fe D , 5 5 K.®vm&mi3i£.?*& D 
BllS«Py^l 4 O^fflTSC^ci-oT* 
y^S^J^ < c tftXZ, A^O/Jn 

(10) 0iiM£»!2MM«5^1 4 5<DitfJI 
htS©^\ @JKft£^ftJfflT*#3 0 $7c, fflfcfcf* 
f»fiffltS±J§^ 0««HfFlgt <fc 5Slt <fc 

[0146] (n 5 mm^m 5 ommm* 
mi 2tc&"3vxw$8t&o ccDnmnmn, mihh3 20 

[0 14 7] Hi 2£*f W*.ytfr3#/l/fc~ 
h *°y7°H P 2 ZfrmitKim 1 1 7 £*f Lfc 

BUI 7 0^L/c^»T^»^tLTO^*l|? 

1 7 1 mimt& 0 rn^WM? 17 m, Mmmm 1 

7 2^,2 0<D&M.WW& 1 7 3, 1 7 4 t ~MMMM 

mi 7 2 ti&mmm 1 7 3 mm^ntcnm^m^ 1 
7 5 1, itfflMNM 1 7 2 ti&mmm 1 7 4 p^r^ 30 
ntcpmmfoi 7 e fc^5«i«*nso zixmu 

MWM 1 7 3, 1 7 4 ^ffilS 1 7 7, 1 7 8 %ftlX^ 

[0 14 8] #JlWfcEJ&8&l 1 7©^£<fc«*Wfi*l 
£l 7 0*ftLT£*5ftTiffi&WWil 7 2*M2 
tlT^fifjMSl 7 2*WMt^D, ffiSfjMSl 7 

3, 174 tcDmzM&m^vzt, mmtiftm. 

U ;^f'J 1 7 9Alt?n3, 

[0 14 9] £oT, C^lM^tl^, MIHH3 40 

(11) 1 7 l ^(SMtti«\ 7j<HM5ll^ 

st* & o t & -i-^mmt s c t m* § s 0 
[0150] (n 6 ©dwi) 6 (Dmrnrn* 
mi 3iLM-3^xmmt%o ccommwi, %2o% 
timm<DmMx$>% 0 m 2 (Dmmmx^m^ % 
tifrt-hxy7mmLxMnx®mt%ttm% 
Ltzt)\ c(Dmm^mxirmm^^-b^yy 50 
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(D&(D-mtu 7m^m±\m^wvm&fc^x 
fomEfc&mzm Lxum%mwuma.x 

[0151] H l 3 K^f <fc r> t> MMM l fcftSJ-f 
S fcfc©j||*MtififlWK C S OJDStt, H 2 ©dM! 

I PA/7-fehy^©^^ 

hjp^H p i mmLm^xh^o cmxit 

h*°y7»tfSo 

[0 15 2] »l?fr>Xf/,F C S^ll^rS**^ 
in^XrA 2 »MM7tjSP^ C S t7m^B%B S 

y^5 otAn^tan^frfE^tis^^ttraiMi 
©flakes* s nnrt^s 1 1, ninths mm 
tt^tikt°y-?5 2, mzms 3, mmEim « 
m^M) 5 4, ^«5 5, mitELfo^ (mix 

£§g) 5 6, 1 8 0feimi»§§5 7 

f« 0 5 4 tJMMM 1 Krt)i*nT^ 

So $/c, 5^X-£ 1 8 0©5fflSfKtt9S?X-^ 1 8 

oimmtztcmrmmi 8 ljwetjenr^So 5 

Pjl-Z 1 8 O&tf^MS 1 8 1 ZbtiZTcQlt, MIBH 

2 oimmm^^xmm^ h t° >7°t# 

[0153] ratMiMag-fey-tfs 8«<»tte 
mmm i mmum^^x-h^ufe-tyy 5 8 
©^aifita^^TMiigp c 6 tc <t d *°y7 5 2 ara 

$tiSo $/c, *JR^tS*S8g 5 6 fctiiaR-fe V9" 5 9 *K 
I2tt5*u Sfi-fey-^5 9®^ffiffl(tca^f ^JfflJgPC 7 

§g 5 6 ft*VJc^{[:Sii£3ag 2 0 0 °C) fc&S £ 9 K 
SJS8W»*n«o S/c, *:/*5 0K88RSftfcflfK7 
0 5 1 ©7j<^{fcS£§g 5 6 ©±lMiJt 

Tg'iiJti, 1887 0±»4P>ti/cny7V-y^CP 

[0154] mo *tco»xwm 

«o TkHft^Hs sti. mmy? i ofrest«^« 

§§8 8tcM«^0**^2 0^^HtS^a*«o 

j/ ^ p^U- y-e>^©^ 5 1- h ^ y 7°^ 
[0155] mmy? \ o©»^i 3«tei 8 3 

£®UTsmr«MI§ff8 8KSSKSn, 8 3±fC« 
^y7° 1 8 4 , 18 5, SM^S^S^ LX 

®flbmfcfi8& 18 6, itSMffll^ (MFC) 1 8 7 *5 
imi«§gl 8 8^tetlT^S 0 SMUStSlff 1 8 
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[0156] i/tw\*yymmfcm%™t. f 

Bi 8 3±©)iTO£^nfc?I«§g4 8 8T^y-ffy 

($j£8 0t) amstu §(«5j v K8 8fC«7j<^^ 

^y-tfy^l^l$tiSo 10 

[0157] n.mMm8 8Ui7mMM9 imm 

eft, 7j<JtMi§l9 l ^PIT/cTMiJ©^t«7j<^f±t|& 
ftStffii 9 4 £M D ftltfclfeK**VJcllffii^gS 9 2 £M 

ctmmm i tc^ffi?n« 0 7mm^9 2±tc& 

mEft 9 3 *5 <fc (MFC) 9 4 jWRfr 5ft 

ft*<fc$KfcoW5o i*EE#9 3«MWM#9 4® 20 

[0 15 8] M$tf)«8 8F*g07jcHOffi^^ffi'r« 
l±7J-fey^9 5©Mi^I^fSWMl 8 HZ 

mmc 9 taoM»n, n.mMms 8 ta^it^ 

^^£EW±^5ftS<t'5{C&oT^So $/c, % 

$tf)«8 8 )M^y^ i (wmm ntm<:£ 

5fctft9 7*W#©ffl{C^5ftTV^o t®9 7± 
tC«^y^9 8jWKtt5ftTl/^ 0 fl«^«8 8 tCJi 

^y^y!S^tHt§!ffi-fey^9 9tftatt5tu M 

ffift! C 9 9 9 ©^ffiM^tcS^f *°y^ 9 30 

sMfrU M«^«8 8«©^y^y?ftS^£S 
^^^i^^y-tfy^TO^y^ i ooimKgi 

[0 15 9] ^°y7°l 8 4(»WJI#1 8 7tf 
HI#Sft3£fMTOd^Sft3o t&fc^ SMM 
W#l 8 7tfW#3ftT^JS#*8&8 8^\(ftl&*ftS* 

•9-y»jcmsiSg§i 8 6^\^Tf «KiiasT^y 

7°1 8 4fctIS&Sft3 0 

«8 8, ?Iff§g 4 8 8, <t£§9 2, 9 7, *°y7°9 8 40 

[0160] zoimmm^&mz, m^2<omm 

mtffifc (1) ~ (4) , (8) ©3&£ff#5ft«o 
£5fc#©3&lltf#5ftSo 
(12) ^^%)l\l-h$y7°tf-mx$>%b\ y^X 
1 8 0fct$2 0 0°C©^XfifiCTfS/ci6©t© 

iwm<, ^yx-^? 1 8 o^/j^crsct^ 
[0161] (^7©^iffmi) %ic%7<Dmmmz so 
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hi 4fc»^TiiK , rso coimmfcmt, imw& 

[0 4 6 2] H4 4fc*f <fc5^ $M):LT 
2 0 0Ja»MyXTAF C StfJ&«SftTV3o 

git? 2 o o iijfflss 4 mnircntiicz vrnm 
nm^-$ wmt) mmbxmt% 0 m%2 
o o tefflRttitcWb? y^7 4 o (dmu^ 4 3 mmn 

ttj£frf3 ctlci. Dfffjl^ft, ^(Dmm 4 4 

^©SM^rat^s^fiSci (0iixi) #®jRSft« 

f£ft3o 

[0 4 6 3] |&fflX^yH 2 4 OT^f^tf iCttH 
U$ yt 4 0£l^/3&?ft*-X2 4 4 &OTfi*-X 
2 4 2£ili£LT#y7°2 4 3,2 4 4 (a^t, MM 

m 4 3 tre^i&rfi^ns tt&icmum i a 
mifmmn^o w»H»^yF2 4 ofg 

$,2 1 5, 2 4 6^4JM£ft7cjTO£y^2 2 O&tfS 
2 3 OWtl, i&4fi*-X 2 11** 
M^y^2 2 OfcggRSftSfcfcfcfc^ #ftft*-X2 
4 2*TOMft^y^ 2 3 0fc$K*ftTVS o 1^ 
^ y ^ 2 2 0 y ^ 2 3 o a^ft^ftf 

4 7, 2 4 8£lt;T*l!©7,ki^fc©SgB2 4 0 
£g^2ftT^3 0 7j<^{fcS£SM2 4 0imUWi%7}( 

M{tfcfoz^xmmm^tmmx&-DX, 
mrnmm i ~n 3 mmmxm&mm'y 
7,Tktmmxhz>o 

[0 4 6 4] x^x, l&tlfrrSISKSIfr* 2 0 o©ra 
^?y^ 1 0fr£#ftft*-X2 4 2*gfitT*^2 4 
4tioTS£Mft^y^2 3 0K®JR*ftfe®iR»! 

1882 1 8*&CT7j<M:asgB2 4 otcj^eft 

So ^-LT, 7j<^{fcS£SM2 4 0T?ttigiR?||O**{fc 
SJSjbWftTTOjbTOSft^o 7K^fcSJSSB2 4 
0TS^$ft/cra«^2 4 7^®UTTO^y^2 

2o^e.ft, mmmmmtbxm2 1 smmm 

*-X2 4 i£ffli;Tgft»2 0 0fc:|&iftSftSo ft 

fc\ 7j<^{fcS£SB2 4 Lt^M^fM? 
ftT^S<2®tt&< , M^««7?tfM$ft/c7j<^S 
JSSB 2 4 0 y 7 2 2 0 , 2 3 Qt)W?7 
*)iCTggR*ftT^Tt)<fcV\ 
[0 4 6 5] CCDUffi^ltift^^ij^ieft 

So 

(4 3) M^XfAF C S££«Lfc@i&$2 0 
0^CO 2 ^SPffitftV^^tfC, @i&$2 0 0*^0 

iKt7c@iKi (Kfomm) mm7imtELfom2 

^ (fib, ^4CD^l^l^«0«^«$^fcfcf 
©ffll(DC02«tfl?ftS) yXfi.^(^f§„ 



(19) 



10 



20 
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[0166] (H 8 (D^MBM) 8 (DWmWt 

hi 5\zM&^xwm%o mmm^ m~H3 
msm 5 mmmmnmmyxri, f c s mmm 

x fmv&gftM <%?tct%ic$>, ^mmmixz. 

ffl K <fc s « fWfcfr 5 o 

[0167] MIHH 7 ©HffiMI© <fc 5 tC 200 
Kf§fc£ti/cM»yXrAF C Sfcfe^T^flffclfflJ 
n.-«yFMC (BHI^t) tettv-f^paytfa- 
^TO^ti, ^©^ytUi, tfj^SSB (CP 

U) K<fc?)^T*nSBIl 507D-^-¥-h^Stl 
3£Mte»7°P 7*7 Ar- 7 IEH 5 tlTV 3 0 $ 
fc, MUi@i&$2 0 0 Mi-fey^ 2 0 1 

fc*5CWKS8ft*ftTV3 (Hi AlLj^t) o M 
»a - y F M C , y+12 0 1 StF^Mz^fSM 

■So 

[0 16 8] @il$2 0 OtfS^^tl/cX^-h^-^ 

^-y^ti/ciismitfe^T, SIW©M7^I^M^ 

JBRtf f&ffi S tl « * i? L T&lO&gtf « £ W»t2 tl 
fcfctttt KIM'>XfAF C S©%TO^$tl 

T%M©^^K&^c^KCPmi01 5©7°P 

^A^HtrfSo MIEIi3©iWtlT:«M 
$/c, % 1 StfH 2 ©^ffiMlT«:5Mit£m%^© 

x\ mmmK^^ym^mxmnm^m 

[0 16 9] £Tf, 01 5®7P-^-¥-McX-3#£ 
KSfclBt) 1 $M#it^^W»ff§o $ 

ih^w»T5tishs 2 oimts 0 
[0170] s 2 oxn, mm 

»^ (MFC) £^#Stf3 0 c©^fifi»ffl© 

[o 1 7 1] %<ds 3 om raiMfig^issiag 
&L±x&%fr^frmm% 0 t%t>%, mum it 

ftsjissgfciatt e.n/cas-f? y^ $ e. tc7jcm^^o 

s # if 5 frznm % o iss^g^^f 
y tw^hr* « ^ h 5 ^ i mmumM* so @0ir«^M£-b#x f y * * « fc $>m mm 2 7 



30 
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(dx\ &M$immx&zfrEoMzmnn^ 1 <du& 

t* & « H 5 ft«?gSM iJIff SCfcm 0 ^ t 
t\ »MMfiS^^SgF^±Tfetl^S 4 OKI 

^ mmmmu&tm^um±xmms 501m 

tSo 

[0 17 2] S 4 0t»lt #JlK^>XrA0&fM 

w±bmmx\ j^mm, mmm, ®tmm% 

<fc a fc, TO^ffl©* 0 >7 0 ^7j<^f±t|&ffl©J±«^ ^ 

[0173] zix, mummn&t)m^.n&^.m^£ 

S 5 Otfe^T, 7j<^#t^7XrA©®$^#lh 
$*So T^fe, x^/F^-ilX^fiScDu/c^^fifilBH 

[0 17 4] <toT, C©^M7flKJ;tl^©^l«^ 
(14) @il$2 0 Otfj£fT#ihLT%*£#ihLfcfc 

Mtci d»»7xt a f c s oimmzmz c 

(H 9 ©IW!) ^KH 9 ©HffiMI^H 16,01 

[0175] c©^Mjfmiii, H7©n/UFmi^^a 
mn(Dv^^^)i'y7srhKmt^(Dx\ ^(Dmnv 
t^t Mem $ nz&m^mmm% z<dwmk t> 



!M-\©7j<^f±t|&^#ih 



40 



[0 17 6] Sft»^g^»gg*i?T*ffiM^j^ 

^X^Slfi^ HgM*W?7K^©S)inx F Mtfm 

mmim% ekwmi, imxmm&imttz c 
tc^mm, mmmM^mmm^Exm 

[0 17 7] t<DVV-J 016, 01 
7 K^fMz 9 OKKSteftSo 
®gffi$2 o O^frtSSiRn-^ 

®x^yF^^t©p B !^^y7D-u 2 6 oTfilfs 
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0©&£?t 

@»t ft « x J?>Eilfl& H ©?cfM©?f S 

@Ij$2 0 0, WfoWM®W}fo£LX<D#ylrxi-V io 
2 6 0&tf2?y^-2 8 Oti^-ftitraiM^XrA 
(fiU CC1514#^£|f <g&#) 2 0 2, 2 6 1, 
2 8 lfcJMSU »MMMJI^tSMi)]727^aX 

(H^Mftfrf) oft*K<tt)ft<o s/c, tgjifnei 

2 5 0, iflifSl2 7 Ofc<fctfj$i^£^fcl/r©# 
JMtt8fl|2 9 OtaMMM^XrA (ffiU ^>27^ 
BK §B#) 2 5 1, 2 7 1, 2 9 1 ^!M2tl, &Bffl 
2 5 0, 2 7 0, 2 9 0T^^l77«raMMT$^ 
&5o f LT> ^y27p-U 2 6 0, ^>*-2 8 0, 
l&ffllSl 2 5 0, grltSl 2 7 0 *5 <fc tf 7KM{ttW 2 9 20 
0 fcSlR^^TOOfl^lfji^Be^^ LTffif2tlT 
t^£2?y/7 2 6 2, 2 8 2, 2 5 2, 2 7 2, 2 9 2 
jjffig 1 3 t mUM 1 4 nri&ftgj 2 6 3, 2 8 
3, 253, 273, 293 X&W&tlfcnSWltiM*) # 
y*tfffifflSttTl/^o ^II1M»*2 6 0, 2 8 0 
<fc tf^ff 250, 270, 290 tcKffSftfcjjffl. 
lfr>XrA2 6 1, 281, 251, 271, 291 
2?y^ 2 6 2, 282, 252, 272, 292© 

rog 1 3 imm^nrcmno-m^m^m^m 
mmimtLxmu mummmmzzy? 30 

262, 282, 252, 272, 2 9 2©0iR^14 

mmmmmz mti xtmmm®- 260,2 

8 0^12 5 0, 2 7 0, 2 9 0£fl|*.#W'5nfc* 
y^ 262, 282, 252, 272, 2 9 2 ^ 

^©ftlffl»*2 6 0, 2 8 0*Rl2 5 0, 2 
7 0, 2 9 0 tllgit LTffif2n/M«>X 
TA261, 281, 251, 271, 2 9 1 X<D%M 
i^llit? £ £ fete, ^©5M^Jffl2n/cM© 

262, 282, 252, 272, 2 9 2 KiSflffSo 

XrA2 6 1, 281, 251, 271, 2 9 1 ©jffi 
9y#tLXffi$LX^&o 

[0 17 8] g|&$2 0 0, ltjiffl»*2 6 0,2 8 
0 ti^mm 250, 270, 290 KKfifSftfc W 
MM> / XrA2 6 1, 281, 251, 271, 291 

a, gfjH2 o oK^fe^^l^t^y^^Mt 

S^figaiWICT'feSo 50 
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[0 17 9] gf]$2 0 Oti4M»>XrA2 0 2 

fDft*y* 1 o^fiictSo m*y9 i ofctmif* 

13, 1 4tgg$tl/cPIMS^y^TfeoT, njilft 

$ 2 o 3 <D%mz £?xrmi3, 14 ©§wst© 

[0180] mmtm2 soiamznfcmmxzyF 
2 1 on, myiam^nk^y^ 2 5 2©r^i 3, 
1 4 fcBflf*)iCTgBR*nfcaii©jKy^2 54,2 

55, 256, 257 *<MXZ>o $ y^ 2 5 2 
nlilft^2 5 3tP|M^MtSPK^y^l?feSo 
ilfr*2 0 0K|&?|f|* , rSi:*^ l&ffi*-X2 1 l£ 

iicT2?y^2 5 2^ ! mm. \ 3t^mn^mM2 0 

0©jjffl#y? l 0©M^1 3t^°y7°2 5 4©IS& 

K<fcoT*&?ft*nsi:i:t>fc^ #P?ft*-X2 l 2^1C 

T 2 0 0 ©jjffi* y ^ 1 0 ©0i|5@ 1 4 ©0iKS 
my$2 5 2©0iR^l 4K*y^2 5 5 ©)$!)££ 
oT0iR2ti§o $/c, »»>XrA2 5 H4#>- 
7 2 5 2 (DrM 13, 14 fcEW*)iCTggR*nT43 
D, 2?y^ 2 5 2fr:ifii$ti/c»©-g^%Mfr:fJM 

72 5 2©0i|5@l A\L\$mtZ>o 
[0 1 8 1] 777P-U 2 6 Oti, 'BUMWy^TJ* 
2 6 1 tmWMMM^y^ tLX^y^ 2 6 2^f§fc 
U f$MMyXrA2 6 H4777 2 6 2^jl£ti 
/M©-g^M^fMt3^fc^ IM^£D£ 
$2n/cS£M^7 772 6 2 ©HUKg 1 4 t«t 
f So 777 2 6 2f4M*.fcf£>7 2 6 2ft^k°7h7 
fr5&3nIi&tt$J2 6 3£<fc-3T;rSl 3, 14tCgH 

lia^trin, 1 4©^««s©mosi;t 

s^tc^bfSo ^y^p-u 2 6 mmmm 5 

0 ^iflifSl2 7 0 t ©dU^ff L TTO t MW&<DM 
±Ms%*m%tz 0 #ytv-v 2 6 0*WlfSl2 7 
0^P,^?WS12 5 Otfl^LfdMi, 2?y^ 2 6 2 
©»^1 3^B»t-X2 5 8%)mX$y7°2 5 
7(Dllta^^y^ 2 5 2©M^1 3tf±tf££tl 
SfcfcfeK^ 2?y^ 2 5 2©0l|X^l 4^©0lRS^# 
>7°2 5 6©IS&fc:<fcoTgftft#-X2 5 9^fflCT^ 

2 6 2 ©01|X^ 1 4 ^\01|X$tlS o 
[0 18 2] |fjifS«2 7 014, 2?y^ 2 7 2 
M> / XrA2 7 l l&rfiX2?yK 2 7 4 ^0i|XX2?y 
F 2 7 5 t£!*.3o 2?y^272 ttM^tf 2 o©#Si 
S§#s2 7 2 a, 2 7 2 b^±T-©^^tlfo 



lit 



13,1 4fcKH*nfer®ff|feS^>'^^fcoT, rJ 
Ij{±^] 2 7 3 ©^i&fc <fc o tri 13, 14 oaWJH 

2 7 lfe«fctf#X^>K 2 7 4, 2 7 5ti, 2?y^7 2 7 

2 ©r^ 13, 14 fcE^fflUTSSKsnrv^o % 



(21) 
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fcRj&£jm*9yt 272 ©huk^ 1 4 fcffiflrrso 
[oi8 3] $ytu~y 2 6 osmfnsflt2 5 OfrS 

?#^xig/u/c®lJXr'S«. iflifSl2 7 OCD^yt 2 7 2© 

04X^1 4^yy°2 7 eoKiucioTiniR^nsi: 

fcfcfc^ 2^27 2 7 2©»^1 3fr?,* 0 y72 7 7© 
»iaoT^^P-'J 2 6 0©»^1 3^4M^ 

[0 1 8 4] 2?y;7j-2 8 Oft, fflilt^fA2 8 10 

1 tfcfoWMZyZ £LX<D#y2 2 8 2*j&«U 
»«>XrA2 8 Hi^y^ 2 8 2£|?ji2ftfd$ 
^©-g^M^ffltS^fctiy 5HtK<fct)^« 
ftfcSS£$tl£#y2> 2 8 2 ©HUK^ 1 4 fcffifif* 
So 2?y27 2 8 2 aM^tfPii3b^*«nIi&ft^J2 8 3 
(a^T^il3, 1 4tgg$tl/cPIMS2?y^^g 
oT, Rlilft^2 8 3 ofrgl 3, 14© 

2 8 0ftgr)ltai2 7 0©fe§fc 7j<ig{fct2l2 9 0 

o»*?iJ:©M*iKfft^ l^@tK?«©i#±fil£?M 20 

^t§o 2?y*-2 8 0*VJ<^fSl2 9 O^^ifMSS 

1270 mmmitcmm, ^^282 ©ra^ 

1 3fr£>f&/fi*-X2 8 4^fflCT^y7°2 7 8©IS& 
fcJ;oT^^^2 7 2©f$^l 3(<:#t^tiShfct 
Jc, 2^y27 2 7 2©@lR^ 1 4 ft©@lR«^*°y7°2 7 
9«ll{2i^t»t^X2 8 5£MCT^y272 8 
2©@lK^l 4-\01|X$tlSo 

[0 18 5] Hi 7K*?\fc$KJ!kMd8fl|2 9 Oft, 
raMMi>XrA2 9 1 2?y27 2 9 2 ^, 7j<ig{fcg 
M2 9 4 ^|&rfiX2?yK 2 9 5 MJf^5 0 2?y2?2 9 30 

2mmmmft^mm\±m2 vzil^xxm 1 

3, 1 4}CgB£tl7c«S*y27?feoT, nri&ft^J 

2 9 3 OgJBK £ o 1 3 , 14 ©§S^?ttS©^ 

1 , 7]<^ftSB2 9 4 feiOTflX^ y F 2 9 5 14, £ 
y27 2 9 2©^13, 1 4 fcBSfcilCTgBRSftT 

t^„ ^ y#- 280 mwwm 270 *^**flaei 

2 9 0^M±Mmbtc®lUmlZ, $yt 2 8 2<D®$m 
1 4fre>f&$*-X2 9 6^fflCT^y7°2 9 7©IS& 
tC<fcoT^y^ 2 9 2©01|X^1 4Jc0lR£tlS^fc 40 
fc, 2? y 27 2 9 2©»g 1 3 ft©f$Wy72 9 8 
©ggI]j2:i^T$^*-X2 9 9^fflCT^y27 2 8 2 
©»^1 3-\#t|&$tlSo 

[0 18 6] 7j<^fbSS2 9 4 fct#ig{l:Kj&|g*flt*.fc 

^!T\ ^^ 2 9 2 ©@lK^ 1 4 t^l$n/c0« 
«7j<fiKlS£)» <D**fl^Sli: <fc o Tj»B*ff§i 
fSo 7j<H{tOTc £ fcf)^$tl7cM4^y^ 2 9 2 
©M^ 1 3tfSt$tx§ 0 »l»yXrA2 9 1 ft 

2?y27 2 9 2icKmztircim<o-®z%mcmtz 
tt^fmz&vmzMc&fcWtonizytz 50 
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9 2 ©0I|^1 4lZimt%o 

[0187] 7\<mimw2 9 4ia\<m&mt%mm^ 
ft, tzywzs-wom. (Mziiymmn) & 

£ D7j<^^JttSHMSM3 0 0^ JI?tl|gM^T3 

1 0 ©ftfrfcftjffl LX7}«DWM.ftMfc £ D#JR**Bfi* 
SHM#8?^B3 2 0&£tffcS o SW3 3 0£<fc»3 
ffS^tl/c^^XTO^^HSSM (7^yh) 3 

4 0fc£t)J»l$tifc^^y^p{^/-;Wi7W7°^ 

y3 5 0^fflCT?ijfi<©^y27 3 6 CvU 71112 
tlSo ^LTHMSM3 0 OTft^y/73 6 Ofr508& 

[0188] c©ra©y^y^yxrAJ;: 

£tlft\ Sftfcjgfff 3@fl$2 0 0^TO©riR^£ 
1 Ot0lKf*tL/c0lK?«^ 

2 5 OK0JR* «„ ^LTi^fit2f2 5 OfcEIlRtfe® 

^y/7p-ij 2 6 0^OTL/c^±ltl, fe£ 
tf^y*-2 8 O^JfflLfcMil^Dli^&K 

T7j<^{fc!S« 2 9 0 fC <fc D @lKl^P>»^S^Sc 
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